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The  Conference  Report  on  the  Continuing 
Resolution  for  FY  1988  (P.L.  100-202) 
directed  the  National  Highway  Traffic  Safety 
Administration  (NHTSA)  to  conduct  a com- 
prehensive evaluation  of  the  effectiveness  of 
State  motor  vehicle  safety  inspection 
programs  in  (1)  reducing  highway  crashes 
that  result  in  injuries  and  deaths,  and  (2) 
limiting  the  number  of  defective  or  unsafe 
motor  vehicles  on  the  highways. 

The  evaluation  was  conducted  by  a NHTSA 
task  force.  This  task  force  reviewed  relevant 
literature,  studied  existing  Periodic  Motor 
Vehicle  Inspection  (PMVI)  programs,  con- 
ducted site  visits  to  selected  PMVI  and  non- 
PMVI  States,  and  analyzed  NHTSA’s  crash 
data  bases.  In  addition,  two  public  hearings 
were  held  and  comments  requested  from  the 
public  through  two  separate  notices  publish- 
ed in  the  Federal  Register. 

Much  of  the  prior  research  regarding  PMVI 
programs  predates  1980.  Past  studies  on 
vehicle  degradation  point  to  the  need  for 
more  sophisticated  inspection  equipment 
and  procedures.  At  the  same  time,  most  of 
the  literature  concluded  that  reliability  of 
the  current  PMVI  process  is  generally  poor. 
Nevertheless,  there  was  a positive  correla- 
tion between  vehicle  condition  and  the 
presence  of  an  inspection  program  and  "bet- 
ter maintained  vehicles"  have  some  potential 
for  lower  involvement  in  crash  rates.  How- 
ever, there  was  no  conclusive  evidence  in  the 
literature  that  periodic  motor  vehicle  in- 
spection programs  are,  or  are  not,  effective 
in  reducing  crashes. 

Currently,  21  States  and  the  District  of 
Columbia  have  periodic  motor  vehicle  in- 
spection programs.  Fourteen  PMVI  States 
and  the  District  of  Columbia,  and  18  non- 
PMVI  States  inspect  for  emissions.  In  the 
PMVI  jurisdictions,  there  is  considerable 


variation  in  the  equipment  items  inspected, 
and  in  the  procedures,  rules  and  regulations 
for  inspections. 

NHTSA  analysis  of  the  Fatal  Accident 
Records  System  (FARS)  data  and  State 
crash  data  files  failed  to  show  any  evidence 
in  the  crash  data  examined  which  would  sug- 
gest that  PMVI  programs  affect  the  crash 
involvement  rates  of  older  vehicles  com- 
pared to  newer  vehicles.  The  fatal  crash  in- 
volvement rate  of  older  vehicles  compared 
to  new  vehicles  was  not  significantly  dif- 
ferent between  PMVI  and  non-PMVI 
States.  State  data  files  in  total  crash  involve- 
ment did  not  indicate  a difference  between 
the  crash  involvement  rate  by  model  year, 
PMVI  compared  to  non-PMVI  States. 

In  addition  to  the  crash  involvement  rate 
analysis,  data  from  the  Crash  Avoidance  Re- 
search Data  file  (CARDfile)  for  four  States 
were  analyzed.  The  CARDfile  data  elements 
of  interest  in  this  analysis,  i.e.,  vehicle  com- 
ponent failures,  are  subjectively  reported  by 
the  investigating  police  officer.  Statistical 
tests  of  significance  indicated  that  non- 
PMVI  States  reported  a higher  percentage 
of  old  and  new  crash-involved  vehicles  with 
component  failures.  Tire  failures  accounted 
for  the  majority  of  the  increased  percentage 
of  component  failures  reported  in  the  non- 
PMVI  States. 

As  a result  of  the  literature  review,  NHTSA’s 
analysis  of  various  data  files,  comments  to 
the  docket,  and  public  hearings,  the  task 
force  found  that  PMVI  was  effective  in  limit- 
ing the  number  of  poorly  maintained 
vehicles  on  the  highways.  Our  attempts  to 
correlate  this  with  a reduction  in  crashes  on 
the  highways  failed  to  show  any  significant 
effect  of  PMVI.  The  analyses  of  the  FARS 
and  State  Crash  data  did  not  show  crash 
reduction  results  benefits  in  PMVI  States. 
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The  CARDfile  analysis  did  show  benefits  for 
PMVI  in  terms  of  vehicle  component 
failures,  but  the  benefits  were  so  small  (a 
maximum  1.5%  reduction,  for  older 
vehicles)  as  to  not  have  much  practical  sig- 
nificance. In  a further  analysis  of  PARS  data, 
the  contribution  of  vehicle  component 
failures  to  crashes  confirmed  the  findings  in 
the  CARDfile  analysis. 

From  the  comments  to  the  docket  and 
through  testimony  at  the  public  hearings, 
most  commenters  expressed  the  desirability 
of  receiving  guidance  from  the  Federal 
Government  to  help  strengthen  State  PMVI 
programs.  At  the  same  time,  the  com- 
menters said  that  PMVI  should  not  be 


Federally  mandated.  There  was  no  strong 
sentiment  by  the  commenters  for  direct 
Federal  funding  support.  The  commenters 
favored  combining  safety  and  emissions  in- 
spections, as  a logical  and  cost-effective  ap- 
proach, and  one  that  would  provide  greater 
convenience  to  the  motorist.  The  impor- 
tance of  technological  improvements  was 
stressed  by  the  commenters,  with  the  sugges- 
tion that  Federal  Motor  Vehicle  Safety 
Standards  be  reviewed  and  amended  to  in- 
clude on-board  diagnostic  technology  to  im- 
prove the  quality  of  inspections.  The  need 
was  expressed  for  technological  improve- 
ments of  the  inspection  facilities  to  improve 
quality  and  to  instill  more  confidence  by  the 
public  on  inspection  results. 
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The  Conference  Report  on  the  Continuing 
Resolution  for  FY  1988  (P.L.  100-202) 
directed  NHTSA  to  conduct  a comprehen- 
sive evaluation  of  the  effectiveness  of  State 
motor  vehicle  safety  inspection  programs  in 
(1)  reducing  highway  crashes  that  result  in 
injuries  and  deaths,  and  (2)  limiting  the  num- 
ber of  defective  or  unsafe  motor  vehicles  on 
the  highways. 

The  evaluation  was  conducted  by  a NHTSA 
task  force.  This  task  force  reviewed  relevant 
literature,  studied  existing  Periodic  Motor 
Vehicle  Inspection  (PMVI)  programs, 
analyzed  NHTSA’s  crash  data  bases  for 
evidence  of  effectiveness  of  these  programs, 
and  sought  public  participation  through  two 
public  hearings  and  two  Federal  Register 
notices.  NHTSA  especially  encouraged  par- 
ticipation by  State  and  local  motor  vehicle 
agencies,  other  public  and  private  organiza- 
tions, affected  industries  and  consumer  or- 
ganizations, the  automobile  insurance 
industry,  and  experts  in  such  fields  as  high- 
way safety  research,  vehicle  safety  perfor- 
mance, inspection  equipment  and 
techniques,  PMVI  program  administration, 
emissions  inspections,  and  enforcement. 
The  task  force  also  conducted  a series  of  site 
visits  to  both  PMVI  and  non-PMVI  States  to 
review  ongoing  programs.  A number  of  State 
officials  were  interviewed,  in  PMVI  States 
on  how  inspection  programs  were  managed; 
in  non-PMVI  States,  reasons  why  no 
programs  were  in  place;  and  in  former  PMVI 
States,  why  the  inspection  programs  were 
eliminated  or  repealed. 

Currently,  safety  oriented  PMVI  programs 
are  conducted  by  21  States  and  the  District 
of  Columbia.  These  programs  affect  about 
68  million,  or  roughly  38%,  of  all  registered 
vehicles  in  the  United  States. 


Of  the  non-inspection  States,  some  do  pro- 
vide for  spot  inspection,  or  other  variations 
of  inspection  affecting  certain  classes  of 
vehicles,  such  as  school  buses. 

There  are  significant  differences  among  the 
States  that  do  have  PMVI.  These  differences 
include  the  vehicle  components  that  are  in- 
spected, the  inspection  procedures  that  are 
employed,  the  supervision  of  the  process, 
and  the  enforcement  activities.  Some  States 
have  both  safety  PMVI  programs  and  emis- 
sion inspection  programs.  Other  States  have 
just  one  of  the  programs. 

In  those  States  with  PMVI,  all  classes  of 
vehicles  registered  in  the  States  are  subject 
to  inspection.  However,  under  the  Motor 
Carrier  Safety  Act  of  1984,  the  Federal  High- 
way Administration  (FHWA)  has  developed 
a rule  for  periodic  motor  vehicle  inspection 
for  commercial  motor  vehicles  (53  FR 
49402).  Therefore,  the  task  force  focused 
only  on  those  vehicles  with  a gross  vehicle 
weight  of  less  than  10,000  lbs. 

Since  the  early  1970’s,  several  attempts  have 
been  made  to  determine  the  effectiveness 
and  cost-benefits  of  PMVI  programs.  In  ad- 
dition, attempts  have  been  made  to  develop 
improved  methods  for  inspecting  vehicle 
subsystems  as  part  of  the  PMVI  process.  The 
success  of  these  efforts  was  varied  or  not 
consistent. 

It  has  been  shown  that  it  is  extremely  difficult 
to  assess  the  extent  to  which  PMVI  results  in 
a better  maintained  vehicle  fleet  nationwide. 
This  is  because  such  an  assessment  must  be 
made  independently  of  the  PMVI  process, 
such  as  an  extensive  random  vehicle  inspec- 
tion program.  Because  of  sample  size  con- 
siderations, and  their  attendant  cost 
implications,  in-depth  studies  addressing 
this  issue  have  not  been  done  for  several 
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years.  For  these  same  reasons,  it  was  not 
possible  to  address  this  issue  experimentally 
in  this  study.  However,  all  previous  work  was 
reviewed  and  was  used  as  the  basis  for  the 
discussions  in  this  area. 

The  safety  benefits  resulting  from  PMVI 
programs  have  also  been  difficult  to  estab- 
lish because  of  the  limited  amount  of  infor- 
mation available  concerning  the  role  that 
component  failures  play  in  highway  crashes. 
However,  data  sets  have  improved  and  more 
information  is  now  available  than  in  earlier 
efforts.  NHTSA  analysts  used  the  most  ex- 
tensive crash  data  sets  available  in  their  at- 
tempts to  establish  correlations  between 
component  failures  and  vehicle  crashes. 

The  issues  involved  in  inspecting  vehicle  sys- 
tems with  the  goal  of  predicting  vehicle 


safety  system  failures  are  quite  well-under- 
stood and  the  implications  that  these  issues 
have  on  the  PMVI  process  are  documented. 
Existing  inspection  techniques  do  not  pro- 
vide inspectors  with  the  ability  to  make 
meaningful  predictions  of  when  components 
may  fail  thus  compounding  the  ability  to 
determine  the  effectiveness  of  PMVI 
programs.  In  addition,  the  possibility  of  com- 
bining PMVI  with  emissions  inspections  was 
considered.  Information  relevant  to  this 
issue  was  solicited  during  the  public  hear- 
ings, in  the  Federal  Register  notice  and  during 
the  site  visits.  The  views  of  the  Environmen- 
tal Protection  Agency  (EPA)  were  also  ob- 
tained. 

A limited  review  of  the  latest  technological 
developments  in  PMVI  was  conducted,  as 
well  as  an  assessment  of  future  system  needs. 
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In  the  task  force’s  review  of  the  literature, 
the  most  complete  source  of  information  was 
found  in  the  January  1985  study  by  the 
University  of  Michigan  Transportation  Re- 
search Institute  (Wolfe  and  O’Day).  This 
was  a NHTSA  sponsored  review  of  the 
PMVI  literature,  and  presented  the  most 
comprehensive  review  of  the  pre-1984 
literature  available.  Accordingly,  much  of 
the  discussion  on  the  literature  is  taken  from 
this  University  of  Michigan  study.  The  sour- 
ces for  this  review  are  listed  in  the  Bibliog- 
raphy. Nearly  all  sources  predate  1980.  The 
task  force  also  became  aware  of  programs  in 
Europe,  Australia  and  New  Zealand.  A 
recent  conference  in  Brussels  (October, 
1988)  dealt  with  vehicle  inspection,  includ- 
ing developing  technologies  and  methods, 
and  computerization  of  inspection  stations. 
However,  the  final  proceedings  have  not 
been  published  and  the  task  force  was  not 
able  to  obtain  specific  details  on  these 
foreign  programs  in  time  for  inclusion  in  this 
report.  There  has  been  very  little  recent  re- 
search or  studies  of  PMVI  in  the  United 
States,  either  on  the  effectiveness  of  ongoing 
programs,  or  on  the  latest  technological 
developments.  Except  for  limited  develop- 
ments in  the  foreign  and  private  sectors,  we 
found  no  evidence  of  any  significant  current 
research  at  the  National  or  State  levels. 
Neither  did  we  find  evidence  of  current  re- 
search among  associations  or  individuals 
concerned  with  PMVI  in  the  United  States. 

A.  National  Guidelines  and 
Procedures 

The  guidelines  for  State  PMVI  programs  are 
those  issued  periodically  by  national  or- 
ganizations concerned  with  inspection.  The 
American  National  Standards  Institute, 
ANSI  (United  States  of  America  Standards 
Institute)  originally  developed  and  issued 
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voluntary  inspection  standards  and  proce- 
dures in  1941,  with  revisions  in  1956,  1963, 
1968,  and  1973. 

In  1968,  NHTSA  endorsed  these  standards 
and  procedures  as  provided  for  by  the 
NHTSA  Highway  Safety  Program  Guideline 
No.  1,  Periodic  Motor  Vehicle  Inspection.  In 
1973,  NHTSA  modified  its  endorsement 
with  the  issuance  of  its  voluntary  Vehicle-in- 
Use  Inspection  (VIU)  Standards  covering 
brakes,  tires  and  wheels,  and  steering  and 
suspension  systems  (See  Appendix  B).  In 
addition,  NHTSA  encouraged  the  States  to 
adopt  the  standards  issued  by  ANSI  that 
were  not  covered  by  the  VIU  Inspection 
Standards.  NHTSA  has  not  revised  nor  is- 
sued further  PMVI  materials  for  use  by  the 
States  since  the  VIU  Standards  of  1973.  As 
discussed  in  Section  III,  the  States  were 
originally  required  to  comply  with  Federal 
Standards  in  order  to  receive  Federal  fund- 
ing. This  is  no  longer  required,  and  the 
Standards  have  been  changed  to  guidelines. 

In  1978,  the  American  Association  of  Motor 
Vehicle  Administrators  (AAMVA)  issued 
Recommended  Uniform  Guidelines  for  the 
inspection  of  vehicle  systems  and  com- 
ponents. These  Guidelines  are  provided  in 
Appendix  C. 

In  recent  years,  the  Motor  Vehicle  Manufac- 
turers Association  (MVMA),  in  cooperation 
with  the  AAMVA,  has  published  Vehicle 
Inspection  Handbooks  for  passenger 
vehicles,  trucks,  buses,  and  school  buses 
covering  brakes,  tires  and  wheels,  suspen- 
sion and  steering,  lighting  and  electrical, 
glazing,  body  and  sheetmetal,  and  fuel  sys- 
tem and  exhaust.  The  publications  include 
an  interpretation  of  the  ANSI  American  Na- 
tional Standards  Inspection  Procedures  for 
Motor  Vehicles,  Trailers  and  Semitrailers 
Operated  on  Public  Highways  (ANSI  Stand- 
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ard  D7.1)  and  the  VIU  Inspection  Standards 
issued  by  NHTSA. 

The  MVMA  Handbooks  are  updated  on  an 
annual  basis  and  new  testing  procedures  are 
defined  when  new  vehicle  technology  is  in- 
troduced. Recent  updates,  for  example,  con- 
tained  discussions  of  the  impact  of 
aerodynamic  headlights  and  anti-lock  brak- 
ing systems  on  inspection  procedures. 

B.  State  Inspection  Programs 

Effectiveness  of  Inspections  in  Improving 
Vehicle  Condition:  A number  of  past  studies 
have  compared  the  general  condition  of 
vehicles  in  PMVI  jurisdictions  and  in  non- 
PMVI  jurisdictions,  and  the  PMVI  vehicles 
have  generally  come  out  ahead. 

In  1968  McCutcheon  and  Sherman  (1968) 
compared  the  condition  of  vehicles  at  in- 
spections in  Washington,  D.C.  (annual), 
Cincinnati  (Semi-annual),  and  Memphis 
(tri-annual),  with  the  results  of  State  police 
inspections  checklanes  in  non-PMVI  Ann 
Arbor.  Even  though  Ann  Arbor  is  atypically 
high  in  average  income  and  education,  its 
vehicles  had  much  higher  defect  rates. 
Vehicle  failure  rates  on  at  least  one  of  18 
categories  were  93.7%  in  Ann  Arbor,  42.6% 
in  Washington,  34.1%  in  Cincinnati,  and 
12.4%  in  Memphis  (14  categories  only).  This 
report  not  only  provides  evidence  that  PMVI 
leads  to  better-maintained  vehicles  than  no 
inspection,  but  it  also  supports  the  thesis  that 
the  frequency  of  inspections  is  an  important 
contributor  to  safer  vehicles. 

Two  NHTSA-sponsored  studies  by  Ultrasys- 
tems (Fisher  et  al.,  1971,  1973)  also  came  to 
similar  conclusions.  The  first  compared  the 
results  for  randomly  selected  and  drop-in 
vehicles  inspected  at  six  diagnostic  centers  in 
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California,  a diagnostic  center  in  Pennsyl- 
vania, a diagnostic  center  in  New  Jersey,  and 
the  two  city  inspection  stations  in 
Washington,  D.C.  For  the  common  in- 
spected components,  Pennsylvania,  with  its 
semi-annual  private-station  system,  had  the 
lowest  outage  rate  (5.93%),  followed  by 
Washington  (7.44%)  and  New  Jersey 
(8.93%),  each  of  which  have  annual  govern- 
ment-operated inspections,  and  by  Califor- 
nia (10.7%),  which  had  a random  police 
inspection  system.  The  second  study  com- 
pared similar  representative  samples  from 
four  diagnostic  centers  in  Illinois;  from 
single  diagnostic  centers  in  Alabama, 
Arizona,  Missouri,  and  Washington  State; 
and  from  NHTSA’s  mobile  inspection  van  in 
Hartford,  Connecticut.  Among  these  six 
States  only  Missouri  had  a PMVI  program 
(annual  at  private  stations),  but  it  turned  out 
to  have  the  highest  outage  rates  in  the  State 
comparisons.  On  the  other  hand,  all  six 
States  had  higher  outage  rates  than  did  Pen- 
nsylvania, the  District  of  Columbia,  and  New 
Jersey  in  the  first  study.  The  Missouri  results 
suggest  that  there  are  significant  differences 
in  the  quality  of  inspection  programs  in  the 
various  PMVI  States.  A re-analysis  of  the 
1971  data  by  the  Pennsylvania  Office  of 
Budget  and  Administration  (1981)  found 
that  the  differences  between  Pennsylvania 
and  the  other  three  jurisdictions  were  statis- 
tically significant,  but  they  concluded  that 
these  differences  were  not  large  enough  to 
have  much  practical  effect  on  crash  rates. 

Another  NHTSA-sponsored  comparative 
study  was  carried  out  by  Automated  Sciences 
Group,  Inc.  (Hatch  et  al,  1976),  this  time 
using  a mobile  inspection  van  set  up  in  park- 
ing lots  in  five  cities  in  each  of  six  States: 
Pennsylvania,  Missouri,  California,  Illinois, 
and  two  new  States,  Texas  and  Maryland. 
Texas  has  long  had  an  annual  private-station 
PMVI  system,  while  Maryland  requires  a 
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fairly  extensive  inspection  at  the  time  a 
vehicle  changes  ownership.  In  the  Maryland 
sample  37.5%  of  the  inspected  vehicles  had 
previously  been  inspected.  In  this  study,  par- 
ticipation in  the  inspections  was  entirely  on 
a voluntary  drop-in  basis,  so  the  repre- 
sentativeness of  the  State  samples  is  open  to 
question.  (In  such  research  studies,  there  is 
concern  that  volunteers  may  be  more  con- 
scious of  highway  safety  and  consequently, 
have  better  maintained  vehicles  than  the 
total  population  of  vehicles  they  are  in- 
tended to  represent).  In  the  analysis,  regres- 
sion techniques  were  used  to  control  for  20 
possible  explanatory  variables,  such  as 
vehicle  age  and  owner  income.  In  comparing 
outage  rates  on  34  components  which  were 
supposed  to  be  inspected  in  some  States,  16 
components  had  significantly  lower  outage 
rates  in  States  in  which  they  were  part  of  the 
inspection  program.  On  the  other  hand, 
there  were  six  components  in  which  the  out- 
age rates  were  significantly  lower  in  the  non- 
inspection States. 

A multi-State  study  was  carried  out  in  con- 
nection with  NHTSA’s  diagnostic  inspection 
demonstration  program  in  Alabama, 
Arizona,  Puerto  Rico,  Tennessee,  and 
Washington,  D.C.  (Innes  and  Eder,  1977). 
Again  participants  were  volunteers,  so  the 
representatives  of  the  samples  is  open  to 
question.  Nevertheless,  the  dramatic  dif- 
ferences found  between  the  vehicles  in  non- 
PMVI  Alabama  and  Arizona  (93.2%  and 
91.9%  failure  rates)  and  the  vehicles  in  the 
PMVI  jurisdictions  Chattanooga  and 
Washington  (47.4%  and  48.0%  failure  rates) 
again  support  the  potential  value  of  PMVI  in 
improving  vehicle  condition.  However, 
PMVI  Puerto  Rico  had  a failure  rate  of 
90.4%,  again  demonstrating  that  there  are 
substantial  differences  in  the  effectiveness  of 
different  PMVI  programs. 
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Among  the  eleven  State  trial  substitute  in- 
spection programs  summarized  by  Eder  et  al 
(1978),  two  provided  a direct  comparison  of 
vehicle  condition  in  PMVI  and  non-PMVI 
jurisdictions.  In  the  1970’s  those  States 
without  PMVI  were  encouraged  to  study  al- 
ternate methods  of  safety  inspections  com- 
paring these  to  a regular  PMVI  program.  In 
Ohio  only  1 1.35%  of  the  vehicles  in  the  Cin- 
cinnati PMVI  station  were  defective,  while 
35.19%  of  the  vehicles  inspected  randomly 
by  the  police  in  the  rest  of  Ohio  were  defec- 
tive. In  Tennessee  results  from  the  regular 
inspection  station  in  PMVI  Memphis  and 
from  the  free  diagnostic  inspection  station  in 
PMVI  Chattanooga  showed  that  the  vehicles 
in  those  PMVI  cities  were  in  better  condition 
than  vehicles  tested  at  a special  inspection 
station  in  non-PMVI  Knoxville.  Also  the 
California  Highway  Patrol  (1974)  reported 
that  its  experiment  with  different  levels  of 
inspection  effort  found  that  the  vehicles  in 
counties  with  higher  levels  of  random  in- 
spection tended  to  be  in  better  condition 
than  vehicles  in  the  counties  with  low  or  no 
inspection  levels. 

NHTSA  (Eder  1980)  also  sponsored  a 
before-after  study  of  vehicle  condition  in 
Idaho  after  it  discontinued  its  State  inspec- 
tion program  in  1976.  A mobile  inspection 
van  was  used  at  the  same  parking  lot  loca- 
tions in  the  fall  of  1976  and  again  in  the  fall 
of  1978,  and  the  participating  vehicles  were 
voluntarily  recruited  on  a drop-in  basis.  The 
results  were  that  brakes,  steering,  suspen- 
sion, and  power  train  components  were 
somewhat  worse  in  1978  than  in  1976,  while 
body  components  (lights,  etc.)  were  about 
the  same.  This  was  true  even  though  the  1978 
sample  was  somewhat  older  than  the  1976 
sample  (average  of  5.4  years  compared  to  an 
average  of  4.7  years).  This  study  in  one  State 
provides  evidence  that  PMVI  can  induce 
some  improvements  in  the  safety  condition 


SUMMARY  OF  THE  LITERATURE  REVIEW 


of  a State’s  vehicles,  or  at  least  that  discon- 
tinuing PMVI  has  a somewhat  negative  ef- 
fect on  the  condition  of  a State’s  vehicles. 

Reliability  of  Inspection  Programs:  There 
is  considerable  evidence  that  PMVI 
programs  are  far  from  being  as  effective  in 
improving  vehicle  safety  conditions  as  would 
be  desirable.  A Carnegie-Mellon  University 
study  (1975)  involved  having  the  same 
vehicle  with  13  implanted  defects  inspected 
at  20  private  stations  in  Pittsburgh.  All  of  the 
defects  were  on  the  list  of  inspection  items 
of  Pennsylvania.  The  number  of  defects 
found  ranged  from  one  to  seven  with  an 
average  of  3.96.  In  addition,  the  number  of 
non-existent  defects  reported  ranged  from 
none  to  seven  with  an  average  of  1.75.  These 
Pittsburgh  inspection  stations  might  not  be 
typical  of  the  rest  of  the  State,  but  the  Car- 
negie-Mellon study  also  looked  at  6,000  in- 
spection forms  from  various  inspection 
stations  all  over  the  State,  and  they  found  a 
great  variation  in  rejection  rates  among  dif- 
ferent inspection  stations.  Such  findings  con- 
cerning inspection  effectiveness  may  help  to 
explain  why  Hatch  et  al  found  vehicles  in 
no-inspection  Illinois  in  better  condition 
than  Pennsylvania  vehicles  on  some  com- 
ponents. 

Similar  inspection  station  problems  were 
found  in  the  AVCO  study  (Bentley  and 
Heldt  1977)  in  Missouri  and  in  the  Chilton 
study  (Milne  et  al,  1978)  in  New  Hampshire 
and  Virginia.  In  evaluating  compliance  with 
the  State  requirements  for  inspection 
facilities,  equipment,  and  procedures  at  90 
stations  in  New  Hampshire  and  85  stations 
in  Virginia,  overall  compliance  rates  were 
determined  as  94.0%  in  Virginia  and  only 
78.4%  in  New  Hampshire.  In  regard  to 
mechanic  knowledge  of  State  standards 
(e.g.,  minimum  brakeshoe  lining  thickness), 
only  45.9%  in  Virginia  and  24.4%  in  New 
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Hampshire  were  able  to  answer  three  out  of 
five  questions  correctly.  Covert  inspections 
were  also  made  of  the  inspection  process  at 
30  stations  in  each  State,  using  14  inspection 
items  in  Virginia  and  15  items  in  New 
Hampshire.  The  overall  compliance  rates 
were  78.6%  in  Virginia  and  57.4%  in  New 
Hampshire.  Eight  of  the  30  stations  in  New 
Hampshire  and  six  of  the  30  stations  in  Vir- 
ginia did  not  carry  out  the  required  wheel 
pull  to  check  the  brakes.  Not  one  station  in 
New  Hampshire  failed  the  two  obviously 
defective  tires.  In  Missouri  Bentley  and 
Heldt  estimated  the  Statewide  administra- 
tive compliance  rate  as  87.3%,  while  the 
covert  inspections  provided  a compliance 
rate  of  77.4%.  So  Missouri  seemed  to  be 
somewhere  between  Virginia  and  New 
Hampshire  in  the  operational  conduct  of  its 
PMVI  program. 

The  diagnostic  inspection  demonstration 
program  (Innes  and  Eder,  1977)  also 
provided  some  useful  information  on 
problems  in  the  vehicle  repair  industry 
which  relate  to  the  quality  of  repairs  avail- 
able for  components  found  to  be  defective  at 
an  inspection.  In  this  program,  the  inspec- 
tions were  free  and  presumably  of  high 
quality.  However,  motorists  found  to  have 
defective  components  had  to  go  elsewhere  to 
obtain  repairs.  If  they  obtained  repairs  they 
could  return  for  a free  reinspection.  Overall 
27.2%  of  the  returnees  after  their  first  in- 
spection failed  their  reinspection.  However, 
the  reinspection  failure  rates  varied  greatly: 
from  only  2%  in  Washington,  10%  in  Ten- 
nessee, to  14%  in  Puerto  Rico,  to  33%  in 
Arizona,  to  50%  in  Alabama.  A special  study 
in  Alabama  (Schroer  and  Peters,  1977) 
showed  that  23%  of  the  repairs  involving 
32%  of  the  repair  costs  were  considered  un- 
necessary by  the  diagnostic  team.  These 
were  repairs  to  components  which  had  not 
failed  the  first  inspection  and  which  were  not 
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recommended,  or  optional  repairs  in  con- 
junction with  the  repair  of  a failed  com- 
ponent. 

Thus,  while  the  evidence  of  past  studies  sug- 
gests that  vehicle  safety  condition  is  at  least 
somewhat  better  on  the  average  in  some 
PMVI  States  and  cities  than  in  non-PMVI 
States,  it  also  suggests  that  this  is  not  true  for 
all  PMVI  areas  or  for  all  safety-critical  com- 
ponents. Many  areas  which  have  PMVI  do 
not  require  inspection  of  all  important  safety 
components,  and  many  licensed  inspection 
stations  do  not  conduct  proper  inspections  of 
all  the  components  they  are  required  by  law 
to  inspect.  In  addition,  there  is  evidence  that 
frequently,  repairs  of  inspected  components 
which  are  found  to  be  defective,  are  not 
properly  made.  It  has  been  suggested  that  a 
major  reason  for  the  frequent  poor  quality  of 
inspections  is  the  reluctance  of  State  legisla- 
tures to  set  realistic  maximum  inspection 
fees.  For  example,  the  New  York  Depart- 
ment of  Motor  Vehicles  (1982)  estimated 
that  a proper  inspection  should  take  about 
30  minutes.  Yet  in  New  York  the  inspection 
fee  is  $8.  These  low  inspection  fees  may  dis- 
courage the  hiring  of  highly  qualified  inspec- 
tion mechanics  and  encourage  the  finding  of 
items  which  need  to  be  repaired  so  that  the 
station  can  try  to  recover  its  full  inspection 
costs.  The  Pennsylvania  Office  of  Budget 
and  Administration  (1981)  estimated  that  a 
complete  inspection  according  to  Pennsyl- 
vania guidelines  would  take  over  an  hour, 
and  it  recommended  a reduction  in  the  items 
to  be  inspected. 

Possibly,  some  of  the  problems  in  inspection 
reliability  might  be  the  lack  of  adequate  or 
sophisticated  enough  equipment  and  proce- 
dures, together  with  a limited  number  of 
items  being  inspected.  There  have  been 
several  studies  in  the  late  1960’s  and  early 
1970’s  on  vehicle  component  degradation 


10 


and  inspection  techniques.  In  1977,  Systems 
Technology,  Inc.  developed  measures  for  in- 
vestigating the  influence  of  vehicles-in-use 
steering,  suspension  and  brake  system 
degradation  on  vehicle  handling.  Results 
showed  that  front  end  alignment  and  ball 
joints  have  little  influence  on  vehicle  han- 
dling unless  extreme  degradation  is  in- 
volved. Brake  imbalance,  front  suspension 
bushing  free  play,  low  fluid  shocks  (rear), 
and  steer  free  play  affect  vehicle  handling, 
and  have  pronounced  influence  when  occur- 
ring in  combination.  A Clayton  Manufactur- 
ing Company  Study  (1969)  concluded  that 
loose  ball  joints,  weak  shock  absorbers,  poor 
alignment  and  brake  imbalance  should  be 
included  in  inspection  programs.  In  a TRW 
System  Group  report  (1969),  it  was  recom- 
mended that  dynamic  road  testing  should  be 
performed  at  speeds  above  40  miles  per 
hour,  dynamic  and  visual  testing  of  brakes 
should  be  a part  of  any  inspection  system, 
and  a dynamic  brake  analyzer  for  brake  in- 
spection should  be  developed. 

A Bendix  Corporation  Study  in  1972 
(Keramen,  Ducharme,  and  Matle)  recom- 
mended that  brake  inspection  equipment 
measure  pedal  force,  front  to  rear  brake 
balance,  side-to-side  balance  and  brake 
fade.  Further,  brake  inspection  should  in- 
clude a visual  inspection  to  check  for  leaky 
wheel  cylinders  and  brake  system  integrity. 
Finally,  a 1971  Cornell  Aeronautical 
Laboratory,  Inc.  Study  (Bird,  Belsdorf,  and 
Rice)  recommended  that  shock  absorbers  be 
inspected  visually,  ball  joint  condition  and 
steering  free  play  should  be  a part  of  an 
inspection  program  and  criteria  be 
developed  for  inspection  of  front-end 
misalignment. 

As  discussed  in  Section  III,  there  is  a wide 
variance  in  the  equipment  items  inspected, 
as  well  as  the  degree  of  inspection  for  each. 
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Changes  in  Vehicle  Component  Related 
Crashes  with  PMVI:  The  tri-level  study  of 
crash  causation  carried  out  by  Indiana 
University’s  Institute  for  Research  in  Public 
Safety  (Treat  and  Stansifer,  1977)  is  fre- 
quently referred  to  in  the  inspection  litera- 
ture as  a key  source  of  information  on  the 
role  of  vehicle  defects  in  causing  crashes. 
Preliminary  data  from  this  seminal  in-depth 
study  of  crashes  in  Monroe  County,  Indiana, 
had  indicated  that  6.0%  of  crashes  were 
definitely  caused,  and  a further  9.9%  were 
probably  caused,  by  vehicle  defects  (NHTSA 
1975).  However,  the  final  report  reduced 
these  figures  somewhat  (Treat  and  Stansifer 
1977).  It  concluded  that  vehicle  defects  were 
definitely  causal  or  severity-increasing  in 
4.5%,  probably  causal  or  severity-increasing 
(at  least  80%  probability)  in  a further  8.1% 
and  possibly  causal  or  severity-increasing  (at 
least  25%  probability)  in  a further  12.6%  of 
the  420  crashes  studied  in-depth.  The  results 
of  the  Indiana  study  (usually  the  preliminary 
results)  were  cited  by  many  of  the  publica- 
tions included  in  this  review,  but  only  one 
mentioned  the  fact  that  these  vehicle  defects 
were  seldom  the  sole  cause  of  the  crashes.  In 
both  the  in-depth  and  the  2,558  less 
thorough  on-site  crash  investigations,  only 
2.4%  of  the  crashes  were  judged  to  have 
been  definitely  or  probably  caused  only  by 
vehicle  defects. 

The  most  frequent  certain,  probable,  or  pos- 
sible causal  defects  (8.8%  in  the  in-depth 
study)  involved  worn  and/or  underinflated 
tires,  defects  which  are  difficult  to  improve 
very  much  in  a once-a-year  inspection.  The 
second  most  frequent  causal  defects  (7.6% 
in  the  in-depth  study)  were  brake  problems 
such  as  gross  failure,  side-to-side  imbalance, 
and  delay.  Looking  just  at  certain  causal  fac- 
tors, brake  problems  were  cited  in  2.9%  of 
the  in-depth  cases,  while  tire  and  wheel 
problems  were  cited  in  0.5%  of  these  cases. 
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Yet  only  a few  States  include  a wheel  pull  to 
check  brake  linings  as  part  of  their  PMVI 
procedures.  Treat  and  Stansifer  (1977) 
report  that  these  findings  agree  with  a similar 
on-site  study  in  Great  Britain  and  with  other 
smaller  studies  in  the  United  States.  It  has 
been  argued  that  the  Indiana  tri-level  study 
is  outdated,  making  results  invalid  for 
today’s  vehicles.  This  is  essentially  due  to 
vehicle  component  improvements  over  the 
past  years,  especially  in  braking  systems. 

In  addition  to  these  special  crash  investiga- 
tion studies,  many  police  agencies  record 
observed  vehicle  defects  on  their  accident 
report  forms.  However,  surprisingly  few  ref- 
erences to  these  data  were  found  in  the 
literature  review.  NHTSA  (1975)  did  cite 
data  from  Texas  which  showed  a decline 
from  12%  in  1951  to  4%  in  1971  in  defective 
vehicle  involvement  in  crashes.  Also  cited 
were  data  from  Nebraska  which  showed  a 
decline  from  6.1%  in  1968  to  2.6%  in  1972  in 
defective  vehicle  involvement  in  rural 
crashes  following  the  implementation  of  a 
PMVI  program.  In  addition,  Eder  et  al. 
(1978)  reported  that  1975  Ohio  crash  data 
showed  vehicle  defects  in  1.3%  of  the  crash 
involved  vehicles  in  PMVI  Cincinnati,  com- 
pared to  1.8%  in  random  inspections  in  the 
rest  of  the  State.  These  figures  are  much 
smaller  than  the  17%  defect-related  crashes 
found  in  Ohio  Turnpike  crash  data  for  1966- 
1970  (O’Day  and  Carlson  1973).  The  com- 
parable figures  reported  for  the  Indiana 
Turnpike  and  for  the  Pennsylvania  Turnpike 
were  12%  and  7%  respectively.  They 
reported  a 3%  defective  vehicle  rate  for  1970 
Texas  crashes. 

The  Pennsylvania  Office  of  Budget  and  Ad- 
ministration (1981)  reported  that  for  1974  to 
1976  the  proportions  of  crashes  in  which 
vehicle-related  factors  were  considered  by 
the  police  to  be  the  primary  cause  varied 
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from  0.8%  to  1.8%  for  fatal  crashes,  from 
2.5%  to  3.0%  for  injury  crashes,  and  from 
1.9%  to  2.5%  for  property  damage  only 
crashes.  The  Carnegie-Mellon  study  (1975) 
reported  that  about  2.5%  of  police-reported 
crashes  in  Pennsylvania  involved  vehicle 
defects. 

In  an  attempt  to  determine  the  validity  of 
police  reported  involvement  of  vehicle  com- 
ponent failures  in  crashes,  the  Indiana  tri- 
level study  compared  the  police  report  of 
vehicle  defects  with  their  in-depth  findings 
in  124  crash  cases.  The  investigating  team 
found  far  more  defects  than  the  police  did, 
but  most  of  them  were  not  considered  con- 
tributing factors  in  the  crashes.  In  the  six 
cases  in  which  the  police  had  cited  defective 
brakes  as  a contributing  factor,  the  team 
agreed  on  four  cases  but  judged  that  defec- 
tive brakes  were  not  a causal  factor  in  the 
other  two  cases.  Also  the  team  cited  defec- 
tive brakes  as  causal  factors  in  three  other 
cases  in  which  the  police  had  not  mentioned 
them.  The  police  accident  form  did  not  pro- 
vide for  checking  tire  problems,  so  this  prob- 
lem was  ignored  by  the  police  reports,  while 
it  was  considered  at  least  possibly  causal  in 
seven  crashes  investigated  by  the  special 
team.  While  this  study  was  limited  in  scope, 
it  supports  the  hypothesis  that  police  acci- 
dent reports  are  likely  to  both  under-report 
and  incorrectly  report  vehicle  defects  as  con- 
tributing factors  in  crashes. 

On  the  other  hand,  a study  of  vehicle-related 
crashes  in  1976  Fatal  Accident  Reporting 
System  (PARS)  data  (O’Day  et  al,  1978) 
suggests  that  there  may  be  over-reporting  of 
vehicle  defects  in  some  police-reported 
crashes.  In  eight  States  the  defect  rates 
reported  as  contributing  to  the  fatal  crashes 
varied  from  1.3%  in  Michigan  to  9.9%  in 
Ohio  to  12.9%  in  Connecticut.  A review  of 
some  of  the  hard-copy  records  in  Ohio  and 
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Michigan  showed  that  the  Ohio  accident 
report  form  had  a special  place  to  indicate 
vehicle  defects  separately  from  crash  causa- 
tion information;  yet  this  vehicle  defect  in- 
formation was  always  coded  as  a contributing 
factor  in  the  crash  in  the  Ohio  PARS  data. 
Thus,  defective  tires  were  shown  as  con- 
tributing to  the  crash  177  times  in  Ohio  and 
only  12  times  in  Michigan  where  defects 
v/ere  only  indicated  in  a single  contributing 
circumstances  section  of  the  form  (with  two 
mentions  possible). 

The  type  of  police  reporting  forms  and  the 
reporting  procedures  appear  to  have  a great 
deal  to  do  with  the  types  of  data  on  vehicle 
defects  available  in  State  crash  files.  Thus, 
without  additional  information,  it  is  difficult 
to  tell  whether  the  changes  in  vehicle-related 
crashes  reported  in  Texas  and  Nebraska 
reflect  genuine  reduction  in  vehicle  defects, 
or  whether  they  may  be  largely  accounted  for 
by  changes  in  police  report  forms  or  proce- 
dures. 

Reductions  in  Crashes  from  PMVI:  In  addi- 
tion to  the  previously  cited  studies  of  crashes 
involving  failed  components,  there  have 
been  a number  of  studies  which  have  looked 
at  fatal,  injury  and  total  crashes  in  relation  to 
PMVI.  The  most  notable  of  these  was  the 
recent  time-series  analysis  of  crashes  carried 
out  by  the  New  Jersey  Institute  of  Technol- 
ogy (NJIT).  Jackson  et  al.  (1982)  looked  at 
New  Jersey  crash  data  back  to  1929,  and 
found  a rapidly  rising  crash  rate  in  the  1930’s 
and  then  a large  drop  in  1938,  the  year  New 
Jersey  instituted  a semi-annual  inspection 
program.  Trying  models  with  various  com- 
binations of  13  independent  variables,  such 
as  year,  population,  income,  registered 
vehicles,  drunk  driving  arrests,  PMVI  or  not, 
and  war  years  or  not,  they  concluded  that 
PMVI  was  associated  with  an  average  annual 
saving  of  314  lives  and  an  annual  average 
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reduction  of  37,949  crashes  since  1938  in  the 
State  of  New  Jersey.  [These  numbers  were 
later  revised  to  304  lives  saved  and  37,910 
crashes  avoided  in  Loeb  and  Gilad  (1984)]. 
None  of  the  tested  models  found  a sig- 
nificant reduction  in  injuries.  The  estimate 
of  304-314  lives  saved  per  year  due  to  PMVI 
seems  unrealistic,  considering  that  in  the  late 
1970’s  New  Jersey  had  only  about  1,100 
fatalities  per  year.  Also  the  lack  of  a con- 
comitant reduction  in  injuries  suggests  that 
the  models  used  in  the  time-series  analyses 
were  not  adequate  to  cover  all  the  important 
changes  affecting  crash  rates  over  the  51 
years  analyzed  (e.g.,  improvements  in  emer- 
gency medical  services,  55  mile  per  hour 
speed  limit  etc.).  While  the  regression 
analysis  seems  quite  sophisticated,  the  use  of 
year  as  a surrogate  for  all  technological  and 
other  relevant  changes  over  time  is  inade- 
quate, and  the  fact  that  there  are  only  nine 
points  in  the  baseline  period  may  partially 
account  for  the  large  fatality  reductions 
found.  There  must  be  some  other  important 
variables  which  co-vary  with  inspection  to 
show  such  a large  impact,  and  it  is  un- 
reasonable to  propose  that  vehicle  inspec- 
tion in  New  Jersey  is  currently  saving  3 14  (or 
304)  lives  per  year.  The  same  types  of  models 
have  not  been  replicated  in  other  inspection 
and  non-inspection  States. 

This  was  the  only  study  found  which  looked 
at  general  crash  trends  in  relation  to  PMVI 
within  a single  State.  However,  a number  of 
studies  have  made  such  comparisons  among 
States.  In  1963  Mayer  and  Houii  reported 
that  States  with  a State-operated  PMVI  sys- 
tem had  lower  death  rates  in  relation  to  miles 
traveled  than  did  States  with  other  inspec- 
tion systems  which  in  turn  had  lower  death 
rates  than  States  with  no  inspection  systems 
during  the  period  1948-1959.  In  1966  Bux- 
baum  and  Colton  also  reported  results 
favorable  to  PMVI  in  an  analysis  of  1960 
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death  rates  of  men  aged  45-54.  In  this 
analysis  they  controlled  separately  on  four 
independent  factors:  region,  population, 
registered  vehicles,  and  average  gasoline 
consumption. 

Another  study  was  Little’s  (1968, 1971)  com- 
paring death  rates  in  six  States  which  had 
introduced  PMVI  between  1951  and  1961 
with  six  matching  States  which  already  had 
PMVI,  and  with  six  matching  States  which 
never  had  PMVI.  For  each  PMVI  State  he 
used  crash  data  for  the  six  years  before  and 
six  years  after  beginning  PMVI.  In  this 
single-factor  analysis  he  found  a 10.2%  in- 
crease in  the  fatality  rates  in  the  six  test 
States  (those  States  which  had  introduced 
PMVI  between  1951  and  1961),  a 4.8%  in- 
crease in  the  six  PMVI  control  States,  a 4.6% 
increase  in  the  six  non-PMVI  control  States, 
and  a 1.9%  increase  for  the  whole  United 
States.  He  concluded  that  fatal  crash  rates 
are  not  a good  measure  for  evaluating  the 
effectiveness  of  PMVI  programs. 

In  1976  Wort,  in  testimony  before  the  Illinois 
Motor  Vehicle  Laws  Commission, 
presented  a comparison  of  traffic  death  rates 
in  States  with  and  without  PMVI  from  1949 
to  1973.  He  found  that  the  trends  had 
changed  in  1968  to  favor  the  non-PMVI 
States  for  the  last  five  years  of  his  series. 

The  Pennsylvania  Office  of  Budget  and  Ad- 
ministration (1981)  carried  out  a regression 
analysis  of  1971-1973  State  fatality  and  injury 
crash  data  using  up  to  17  demographic, 
socioeconomic,  environmental,  and  highway 
factors  as  independent  variables.  They  were 
able  to  explain  up  to  8.2%  of  the  variance  in 
fatality  rates  and  up  to  42%  of  the  variance 
in  combined  fatality  and  injury  crash  rates. 
However,  they  did  not  find  significant  dif- 
ferences between  PMVI  and  non-PMVI 
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States  when  controlling  on  the  other  impor- 
tant factors. 

The  Carnegie-Mellon  study  (1975)  looked  at 
1974  crash  rates  among  the  States,  and  it 
found  that  random-inspection  States  had  the 
lowest  fatality  rates  in  relation  to  miles 
traveled,  followed  by  States  with  semi-an- 
nual PMVI,  States  with  annual  PMVI,  and 
States  with  no  inspection  programs.  The 
authors  also  attempted  a regression  analysis 
with  up  to  19  independent  variables,  but  no 
model  was  able  to  explain  more  than  55%  of 
the  variations  in  State  crash  rates.  They  sug- 
gested that  a satisfactory  model  should  ex- 
plain at  least  90%  of  the  variance,  since 
vehicle  defects  cause  such  a small  proportion 
of  crashes. 

There  is  also  one  study  in  the  literature 
which  compares  crash  rates  in  a single  area 
in  relation  to  whether  vehicles  had  been  in- 
spected or  not  (Schroer  and  Peyton,  1977). 
ITiis  was  in  Huntsville,  Alabama,  in  connec- 
tion with  the  Federally  funded  diagnostic 
inspection  demonstration  project  there.  The 
authors  found  a 9.1%  to  21.1%  lower  crash 
rate  among  the  inspected  vehicles,  com- 
pared to  the  uninspected  vehicles  in  the 
same  city.  Unfortunately,  due  to  the  volun- 
tary nature  of  participation  in  the  Huntsville 
inspection  program,  it  is  difficult  to  deter- 
mine the  significance  of  these.  Schroer  and 
Peyton  (1977)  also  reported  at  least  a 5.3% 
reduction  in  crashes  for  the  inspected 
vehicles  in  the  period  after  the  diagnostic 
inspection  compared  to  the  period  before 
the  inspection.  In  New  Brunswick,  Wilson 
(1973)  reported  that  1970-1971  crash  rates 
were  significantly  lower  in  areas  where  the 
rejection  rates  at  the  annual  inspection  were 
lower,  presumably  indicating  that  the 
vehicles  in  those  areas  were  generally  in 
safer  condition  and  thus  less  crash-involved. 


14 


There  were  also  two  studies  which  attempted 
to  relate  crash  involvement  (not  just  vehicle- 
defect  crashes)  to  time  since  inspection.  In 
Virginia,  Garrett  and  Tharp  (1969)  were  not 
able  to  find  any  relationship  between  time 
since  inspection  and  crash  involvement. 
Similarly,  Reinfurt  and  Symons  ( 1974)  found 
no  significant  relationship  between  the  in- 
troduction of  PMVI  and  crashes  or  between 
time  since  inspection  and  crashes  in  North 
Carolina  and  Florida.  However,  in  Virginia 
the  number  of  crashes  studied  was  rather 
small,  and  in  Florida  the  inspection  follow- 
up period  was  quite  short  for  seeking  a sig- 
nificant relationship  in  crash  data,  while  in 
North  Carolina  the  data  on  date  of  inspec- 
tion turned  out  to  be  unsatisfactory.  Symons 
and  Reinfurt  (1975)  presented  some  impor- 
tant statistical  considerations  for  such  time 
studies,  including  the  large  numbers  of  in- 
spected vehicles  crashes  which  must  be 
analyzed  in  order  to  find  a statistically  sig- 
nificant relationship. 

Given  the  evidence  from  the  Indiana  tri- 
level study  that  vehicle  defects  were  definite- 
ly or  probably  the  sole  cause  in  only  2.4%  of 
the  crashes  studied,  given  the  many  other 
factors  related  to  crash  rates,  and  given  the 
evidence  of  rather  substantial  differences  in 
the  effectiveness  of  various  State  PMVI 
programs,  the  authors  reported  that  it  may 
not  always  be  possible  to  expect  to  find 
definite  relationships  between  general  crash 
experience  and  the  presence  or  absence  of 
PMVI  programs. 

It  should  be  noted  that  in  connection  with 
the  Department  of  Transportation’s  High- 
way Safety  Needs  Report  (1976),  a panel  of 
103  experts  (including  40  Governor’s  Repre- 
sentatives for  Highway  Safety)  was  surveyed 
regarding  their  perceptions  of  the  effective- 
ness of  various  countermeasures  in  reducing 
the  frequency  and  severity  of  traffic  crashes. 
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Among  43  countermeasures  which  were 
rated,  current  PMVI  procedures  were 
ranked  40th,  while  new  PMVI  procedures 
focusing  on  safety  critical  components  were 
ranked  34th.  The  consensus  of  experts  in  the 
field  was  that  PMVI  was  not  a highly  effec- 
tive safety  program.  Also,  as  discussed  in 
Section  III  of  this  report,  only  one  comment 
was  received  favoring  PMVI  as  a priority 
area  for  Federal  funding. 

Cost-Effectiveness  of  PMVI:  The  first  dis- 
cussion of  the  cost-effectiveness  of  PMVI 
programs  was  found  in  a NHTSA  report  by 
the  Office  of  State  Vehicle  Programs  (1975). 
Using  a 1972  study  on  the  societal  costs  of 
motor  vehicle  crashes,  preliminary  Indiana 
tri-level  data  on  vehicle-related  crashes,  and 
estimates  of  inspection  costs  of  $2.42  for  a 
minimum  inspection  (10  minutes)  and  $6.12 
for  a maximum  inspection  (24  minutes— with 
wheel  pull),  this  study  estimated  that  a min- 
imum-inspection PMVI  would  have  to  be 
6%  to  15%  effective  in  reducing  vehicle-re- 
lated crashes  to  be  cost-effective,  and  a max- 
imum-inspection PMVI  would  have  to  be 
14%  to  39%  effective  in  reducing  vehicle-re- 
lated crashes  to  be  cost-effective.  However, 
the  inspection  cost  figures  do  not  include 
motorist’s  travel  and  time  costs  nor  the  costs 
of  expedited  or  unnecessary  repairs. 

In  1977  the  Government  Accounting  Office 
reviewed  the  studies  of  PMVI,  and  the 
Comptroller  General  made  a report  to  Con- 
gress. It  concluded  that,  while  there  was 
evidence  that  vehicle  defects  cause  some 
crashes,  there  was  no  conclusive  evidence 
that  PMVI  programs  were  cost-effective  in 
reducing  such  crashes. 

The  Carnegie-Mellon  study  (1975)  at- 
tempted to  assess  the  cost-effectiveness  of 
PMVI  in  Pennsylvania,  using  both  actual  in- 
spection costs  and  an  estimate  of  motorist’s 
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time  and  driving  costs.  While  police  crash 
data  showed  mechanical  failures  as  con- 
tributing factors  in  only  about  2.5%  of  Pen- 
nsylvania crashes,  it  used  the  preliminary 
Indiana  tri-level  data  as  a more  realistic  es- 
timate of  vehicle-related  crashes.  It  es- 
timated that,  if  in  the  absence  of  PMVI, 
15.9%  of  Pennsylvania  crashes  would  have 
been  caused  by  vehicle  defects,  and  if  PMVI 
in  Pennsylvania  was  46%  effective  in  reduc- 
ing such  vehicle-related  crashes,  then 
Pennsylvania’s  semi-annual  PMVI  system 
was  cost-effective.  The  authors  suggested 
that  the  Pennsylvania  system  could  be  made 
more  cost-effective  by  increasing  State 
monitoring  activities,  by  changing  to  annual 
inspection,  and  by  not  inspecting  vehicles 
less  than  two  years  old. 

The  NJIT  report  (Jackson  et  al,  1982)  also 
looked  at  the  cost-effectiveness  of  PMVI  in 
New  Jersey.  Using  three  different  sets  of 
estimates  of  the  costs  of  motor  vehicle 
crashes,  actual  data  on  the  costs  of  inspec- 
tions in  New  Jersey,  estimates  of  motorist 
driving  and  time  costs  and  of  expedited 
repair  costs,  and  the  results  of  the  regression 
analyses  for  reductions  in  fatalities,  injuries, 
and  crashes,  a benefit  cost  ratio  of  at  least 
1.86  was  found.  In  their  later  article  Loeb 
and  Gilad  (1984)  dropped  a reduction  in 
injuries  as  part  of  the  benefit  estimates,  but 
they  still  projected  1.24:1  as  a reasonable 
benefit-to-cost  ratio  for  PMVI  in  New  Jer- 
sey. Unnecessary  repairs  were  not  taken  into 
account,  and  the  validity  of  the  great  reduc- 
tions in  fatalities  and  crashes  shown  in  the 
regression  analysis  is  essential  to  these  con- 
clusions supporting  the  cost  effectiveness  of 
PMVI  in  New  Jersey. 

A cost-effectiveness  analysis  by  Wort  (1976) 
used  6%  as  the  proportion  of  vehicle-related 
crashes,  10%  as  the  estimated  effectiveness 
of  PMVI  in  reducing  such  crashes  and  $20  as 
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the  average  total  inspection  cost.  He  con- 
cluded that  PMVI  in  Illinois  would  cost  20 
times  its  benefits  in  reduced  crashes. 

Similarly,  a California  Highway  Patrol  dis- 
cussion of  cost-effectiveness  (1974)  com- 
pared mandatory  inspection  at  inspection 
stations,  random  roadside  inspection,  and 
selective  roadside  inspection.  Using  prelimi- 
nary data  from  the  Indiana  study  of  crash 
causation  and  making  various  assumptions 
about  inspection  effectiveness  and  costs,  the 
authors  found  any  random  inspection  system 
more  effective  than  a mandatory  system  and 
they  found  that  the  lower  the  inspection  rate 
the  more  cost-effective  the  inspection  pro- 
gram. Pointing  out  that  the  oldest  50%  of  the 
vehicle  population  has  75%  of  the  vehicle 
defects,  the  report  concluded  that  a selective 
roadside  inspection  program  concentrating 
on  vehicles  over  four  years  old  seemed  to  be 
the  most  cost-effective  approach. 

Abbene  (1978)  reviewed  the  literature  in  an 
attempt  to  determine  if  semi-annual  PMVI 
in  Virginia  was  cost-effective.  Based  on 
NHTSA  multi-state  studies  which  included 
semi-annual  PMVI  Pennsylvania,  he  es- 
timated that  semi-annual  PMVI  is  20-25% 
more  effective  than  annual  PMVI  in  improv- 
ing vehicle  condition.  Using  three  possible 
estimates  of  defect-related  crashes  and  two 
sets  of  crash  cost  estimates,  he  came  up  with 
various  needed  rates  of  effectiveness  in 
reducing  defect-related  crashes  in  order  for 
Virginia’s  program  to  be  cost-effective.  He 
concluded  that  the  Virginia  semi-annual 
program  might  be  cost-effective,  and  sug- 
gested that  annual  programs  would  be  more 
likely  to  be  cost-effective  (Virginia  has  since 
instituted  an  annual  system).  However,  his 
benefit  figures  appear  to  be  inflated  because 
he  multiplied  all  injury  crashes  in  Virginia  by 
the  estimated  cost  of  a disabling  injury  crash; 
($5,000  and  $7,500);  and  also  his  owner  cost 


16 


figures  may  be  low  ($4  for  the  inspection  and 
$1  for  cost  of  motorist’s  time). 

Thompson  (1982),  in  his  discussion  of  the 
entire  PMVI  issue,  attempted  to  estimate 
the  cost-effectiveness  of  a nationwide,  com- 
prehensive, semi-annual  PMVI  system  with 
a reliability  of  90%.  He  assumed  that  such  a 
program  could  reduce  total  crashes  com- 
pared to  a no-inspection  program  by  10%, 
thus  saving  $60  to  $100  per  vehicle  per  year, 
and  he  estimated  that  the  average  cost  for 
two  inspections  per  vehicle  would  be  $78, 
including  driving  and  time  costs  and  the  costs 
of  making  repairs  earlier  than  in  a no-inspec- 
tion system.  These  estimates  provided  cost- 
benefit  ratios  on  both  sides  of  the 
cost-effectiveness  question.  He  suggested 
that  eliminating  inspection  of  vehicles  less 
than  three  years  old  and  varying  the  inspec- 
tion periods  on  other  vehicles  in  relation  to 
their  condition  at  the  time  of  inspection 
could  lead  to  an  optimal  PMVI  system  which 
was  clearly  cost-effective.  However,  his  as- 
sumption of  a 10%  reduction  in  all  crashes 
from  a reliable  PMVI  program  seems  high, 
based  on  other  research.  How  he  deter- 
mined that  traffic  crashes  cost  $600  to  $1000 
per  year  per  vehicle  (which  would  amount  to 
$96,000,000,000  to  $160,000,000,000  annual- 
ly for  about  160,000,000  registered  vehicles) 
is  not  discussed. 

Summary  and  Conclusions:  Most  studies 
regarding  the  effectiveness  of  inspections  in 
improving  vehicle  condition  have  found  a 
correlation  between  improved  vehicle  con- 
dition and  the  presence  of  an  inspection  pro- 
gram. In  the  majority  of  these  studies,  PMVI 
jurisdictions  were  observed  to  have  vehicles 
in  somewhat  better  condition  than  non- 
PMVI  jurisdictions.  While  the 
methodologies  employed  in  most  of  these 
studies  can  be  questioned,  it  seems 
reasonable  to  conclude  that  vehicle  condi- 
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tion  is  frequently  but  not  always  better  in 
jurisdictions  with  periodic  inspection 
programs. 

Past  studies  on  vehicle  degradation  point  to 
the  need  for  more  sophisticated  inspection 
equipment  and  procedures.  At  the  same 
time  most  of  the  literature  conclude  that 
reliability  or  effectiveness  of  the  current 
PMVI  process  is  generally  poor.  The  prin- 
ciple reasons  for  this  conclusion  are:  (1)  the 
low  probability  of  detecting  defects  when 
present,  (2)  the  low  likelihood  requiring  a 
defect  to  be  repaired  properly  and  at 
reasonable  costs,  and  (3)  the  likelihood  of 
the  PMVI  process  being  used  to  initiate  un- 
necessary repairs. 

In  assessing  changes  in  vehicle  component 
related  crashes  with  PMVI,  given  the  rather 
small  proportion  of  vehicle-defect  crashes 
found  in  crash  investigations,  previous  re- 
searchers questioned  the  ability  to  evaluate 
PMVI  effectiveness  by  looking  at  vehicle- 
defect  crash  rates.  In  the  tri-level  study  of 
crash  causation  in  Indiana,  the  authors  found 
vehicle  defects  to  be  definitely  causal  in 
about  4.5%  of  crashes,  probably  causal  in  a 
further  8.1%,  and  possibly  causal  in  a further 
12.6%  of  the  420  crashes  studied  in-depth. 
However,  of  the  crashes  studied,  ap- 
proximately 3000  in  all,  2.4%  were  judged  to 
be  caused  only  by  vehicle  defects. 

There  have  been  a number  of  studies  which 
have  looked  at  fatal,  injury  and  total  crashes. 


However,  these  are  generally  inconclusive 
and  unreliable,  either  due  to  the  lack  of 
credible  data,  or  due  to  weaknesses  in  the 
study  design.  Moreover,  while  some  studies 
have  shown  some  crash  reduction  benefit 
from  PMVI,  others  have  indicated  no  effect 
of  PMVI  and  in  some  instances,  have  shown 
a negative  effect. 

The  literature  includes  various  studies  both 
supporting  PMVI  as  a cost-effective  pro- 
gram, while  others  conclude  that  it  is  not 
cost-effective.  Essentially,  all  of  the  litera- 
ture which  supports  PMVI  as  having  safety 
benefits  greater  than  the  cost  is  based  on 
correlation  or  regression  studies  from  which 
causal  inferences  must  be  drawn  with  cau- 
tion, plus  they  include  questionable  benefit 
estimates  and  incomplete  cost  estimates. 
None  of  the  reviewed  studies  provided 
credible  evidence  that  current  PMVI 
programs  were  cost-effective  on  a cost 
"safety  benefit"  basis.  This  is  mainly  because 
there  is  a shortage  of  convincing  research  on 
the  effectiveness  of  PMVI  in  reducing 
vehicle-defect  related  crashes. 

In  conclusion  there  is  little  question  that 
periodic  inspection  can  lead  to  somewhat 
improved  vehicle  condition,  and  that  better 
maintained  vehicles  have  some  potential  for 
lower  involvement  in  crashes.  But,  there  is 
no  conclusive  evidence  in  the  literature  that 
periodic  motor  vehicle  inspection  programs 
are  effective  in  reducing  crashes. 
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NHTSA  technical  staff  analyzed  available 
documentation  on  PMVI  programs  in  the 
States.  This  review  was  supplemented  by  a 
series  of  site  visits  to  selected  States  for  a 
more  indepth  review.  In  PMVI  States,  offi- 
cials responsible  for  PMVI  were  interviewed 
regarding  their  implementation  practices, 
experience  and  general  management  con- 
trols. At  the  same  time,  in  both  PMVI  and 
non-PMVI  States,  information  was  obtained 
on  why  PMVI  was  accepted  or  rejected  and 
the  reasons  for  retention  or  repeal. 

The  States  visited  were  the  PMVI  States  of 
New  Jersey,  Pennsylvania,  Virginia  and 
Utah;  and  the  non-PMVI  States  of 
Maryland,  Georgia,  Florida  and  Colorado. 
Additionally,  comments  made  during  the 
public  hearings  in  response  to  the  Federal 
Register  notice  provided  further  information 
on  current  status  of  PMVI  programs.  While 
the  current  status  of  State  programs  is  ad- 
dressed, this  section  also  addresses  the  past 
and  present  Federal  role  in  support  of  State 
PMVI  programs  and  the  factors  for  State 


acceptance  and  non-acceptance  of  PMVI. 
These  two  areas  are  intended  to  provide  ad- 
ditional insight  into  how  and  why  State 
programs  are  where  they  are  today. 

A.  Overview  of  State  Programs 

Exhibit  lO-l  depicts  the  PMVI  and  non- 
PMVI  States  in  the  country  as  of  June  30, 
1989.  Generally,  the  States  that  have  man- 
datory PMVI  programs  are  located  in  the 
east  and  parts  of  the  south  and  southwest. 
Utah  is  the  only  State  in  the  far  west  to  have 
such  a program. 

Nineteen  non-PMVI  States  reported  that 
they  conduct  spot  inspection  of  passenger 
vehicles,  which  consists  of  selecting  vehicles 
from  the  traffic  flow,  and  then  carrying  out 
an  inspection  on  the  side  of  the  road.  These 
States  are  shown  in  Exhibit  III-2,  together 
with  a listing  of  those  States  with  and  without 
passenger  car  periodic  inspection. 


Exhibit  III  - 1 National  Status  of  Periodic  Motor  Vehicle  inspection  Programs  as  of  June  30, 1989 
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None 

Periodic 

Random 

Arizona 

Arkansas 

Alabama 

California 

Delaware 

Alaska 

Connecticut 

District  of  Columbia 

Colorado 

Idaho 

Hawaii 

Florida 

Illinois 

Lousiana 

Georgia 

Indiana 

Maine 

Iowa 

Nebraska 

Massachusetts 

Kansas 

Nevada 

Mississippi 

Kentucky 

Wyoming 

Missouri 

Maryland 

Tennessee 

New  Jersey 

Michigan 

New  Hampshire 

Minnesota 

New  York 

Montana 

North  Carolina 

New  Mexico 

Oklahoma 

North  Dakota 

Pennsylvania 

Ohio 

Rhode  Island 

Oregon 

South  Carolina 

South  Dakota 

Texas 

Washington 

Utah 
Vermont 
Virginia 
West  Virginia 

Wisconsin 

Totals : 

10 

21  + D.C. 
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Exhibit  III  - 2 Summary  of  State  PMVI  Programs  as  of  December  31,  1988  (Passenger  Vehicles) 

Exhibit  III-3  lists  each  PMVI  State,  the  dates 
each  of  their  programs  were  started,  the 
State  department  administering  each  pro- 
gram, the  frequency  of  inspection  and  the 
inspection  fee.  All  21  PMVI  States  and  the 
District  of  Columbia  have  annual  inspec- 
tions, and  the  inspection  fee  averages  $6.40 
per  inspection.  About  one-half  of  the  States 
administer  their  PMVI  programs  through 
their  Department  of  Motor  Vehicles,  and 
about  one-half  administer  them  through  the 
Highway  Patrol  or  the  State  Police.  Most  of 
these  latter  States  started  their  programs 


before  the  enactment  of  the  Highway  Safety 
Act  of  1966. 

Exhibit  III-4  lists  the  States  that  have 
repealed  their  PMVI  laws  since  1976  and  the 
year  of  the  repeal.  Most  of  these  States 
enacted  their  PMVI  laws  after  passage  of  the 
Highway  Safety  Act  of  1966,  which  required 
PMVI  as  part  of  a comprehensive  highway 
safety  program. 

Both  PMVI  and  non-PMVI  States  also  carry 
out  spot  inspection  programs  for  commer- 
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Law 

Program 

Responsible 

Inspection 

State 

Enacted 

Started 

Department  Frequency 

Fee 

Arkansas 

1967 

1969 

Transportation  Safety 

Annual 

^.25 

Delaware 

1933 

1933 

Motor  Vehicles 

Annual 

District  of  Columbia 

1938 

1939 

Public  Works 

Annual 

$5.00 

Hawaii 

1967 

2 

Transportation 

Annual 

$4.25-9.75 

Louisiana 

1960 

1961 

Public  Safety  & Motor  Vehicles 

Annual 

$6.50 

Maine 

1930 

1930 

State  Police 

Annual 

$5.00 

Massachusetts 

1926 

1930 

Motor  Vehicles 

Annual 

$15.00 

Mississippi 

1960 

1961 

Public  Safety 

Annual 

$5.00 

Missouri 

1967 

1969 

Highway  Patrol 

Annual 

$4.50 

New  Hampshire 

1930 

1931 

Safety 

Annual 

$8.00-12.00 

New  Jersey 

1936 

1938 

Motor  Vehicles 

Annual 

1 

New  York 

1954 

1957 

Motor  Vehicles 

Annual 

$8.00 

North  Carolina 

1965 

1966 

Motor  Vehicles 

Annual 

$5.05 

Oklahoma 

1967 

1969 

Public  Safety 

Annual^ 

$5.00 

Pennsylvania 

1927 

1929 

Transportation 

Annual 

Set  by  station 

Rhode  Island 

1958 

1959 

Transportation 

Annual 

$4.00 

South  Carolina 

1967 

1968 

Public  Transportation 

Annual 

$3.00 

Texas 

1951 

1951 

Public  Safety 

Annual 

$5.75 

Utah 

1936 

1936 

Highway  Patrol 

Annual 

$10.00 

Vermont 

1935 

1936 

Motor  Vehicles 

Annual 

Set  by  station 

Virginia 

1932 

1921 

State  Police 

Annual 

$6.00 

West  Virginia  1953  1955 

Notes: 

^ Fee  is  included  in  the  registration  fee. 

Public  Safety  & Motor  Vehicles 

Annual 

$7.00 

Before  1967,  all  four  counties  of  Hawaii  required  periodic  inspection  under  separate  county  or- 

dinances  or  regulations.  A State  law  was  passed  in  1967  centralizing  the  administration  of  the  pro- 
gram with  the  counties  conducting  the  inspection. 

^Also,  vehicles  inspected  prior  to  sale. 

Exhibit  III  - 3 Summary  of  Program  information  of  PMVI  States  as  of  June  30,  1988 
(Passenger  Vehicles) 

dal  motor  vehides.  As  members  of  the  Com- 
merdal  Vehicle  Safety  Alliance,  forty-seven 
States  carry  out  common  inspection  proce- 
dures to  increase  the  number  of  on-highway 
inspections  by  concentrating  on  equipment 
items  found  to  be  most  involved  in  mechani- 
cal failure  crashes,  and  to  improve  the  safety 
of  equipment  being  operated  on  the  high- 
ways. Under  this  arrangement.  States  agree 
that  inspections  done  in  one  State  are 


honored  for  90  days  in  all  other  member 
States. 

This  program  and  type  of  inspection  are  in 
harmony  with  the  Motor  Carrier  Safety  As- 
sistance Program  which  is  administered  by 
the  Federal  Highway  Administration 
(FHWA).  This  on-going  cooperative  en- 
deavor between  the  Federal  Government 
and  States  enforces  uniform  Federal  and 
State  safety  and  hazardous  materials  regula- 
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Year 

States  Repealed 


Colorado^ 

1981 

Florida 

1981 

Georgia 

1982 

Idaho 

1976 

Indiana 

1980 

Kentucky 

1978 

Montana^ 

1976 

Nebraska 

1982 

New  Mexico 

1977 

South  Dakota 

1979 

Wyoming 

1977 

Notes: 

Law  called  for  reinstating  program  un- 
less repealed:  repeal  sustained. 

^ Law  required  inspection  once  every  four 
years. 


Exhibit  III -4  States  Repealing  PMVI  Laws 
Since  1976 


tions.  Most  States  participate  in  this  program 
and  receive  grants  to  conduct  roadside 
vehicle  and  driver  inspections. 

Four  States  have  variations  of  motor  vehicle 
inspection  with  more  limited  coverage  of 
vehicles  than  a typical  periodic  vehicle  in- 
spection program.  Maryland,  in  addition  to  a 
random  system,  inspects  used  vehicles  prior 
to  titling  and  initial  registration  and  upon 
transfer  of  ownership.  Together  with  ran- 
dom inspection,  Wisconsin  inspects  used 
vehicles  sold  through  dealers  prior  to  sale. 
Non-PMVI  Connecticut  inspects  vehicles 
registered  in  the  State  for  the  first  time, 
vehicles  ten  or  more  years  old  when  owner- 
ship is  transferred,  taxis,  and  vehicles 
declared  "totaled"  by  insurance  companies 
and  subsequently  rebuilt.  While  having  no 
regular  passenger  car  inspection,  Illinois  an- 
nually inspects  commercial  vehicles  and  total 
loss  repaired  vehicles  before  titling. 


In  addition  to  the  PMVI  States  and  the  Dis- 
trict of  Columbia,  26  other  States  require  at 
least  an  annual  inspection  of  school  buses  for 
a total  of  47  States,  and  the  District  of 
Columbia. 

The  States  of  Idaho,  Nebraska,  Tennessee 
and  Wyoming  do  not  have  any  law  which 
provides  for  a safety  inspection  of  motor 
vehicles  other  than  school  buses. 

Of  the  States  and  the  District  of  Columbia 
which  require  periodic  motor  vehicle  inspec- 
tion, only  Delaware,  the  District  of  Colum- 
bia and  New  Jersey  have  government  owned 
and  operated  inspection  systems.  The  Dis- 
trict of  Columbia  allows  rejected  vehicles  to 
be  reinspected  by  licensed  garages  and  New 
Jersey  allows  vehicle  owners  to  have  their 
vehicles  inspected  at  a State  inspection  sta- 
tion or  at  a licensed  private  garage.  All  other 
States  have  a State  appointed  and  licensed 
garage  system.  Of  these  States,  Rhode  Island 
has  a State-owned  and  operated  check  sta- 
tion. (See  page  24  for  a discussion  of  these 
systems). 

Fourteen  PMVI  States  and  the  District  of 
Columbia  also  inspect  for  emissions  in  desig- 
nated non-attainment  air  quality  areas  estab- 
lished by  EPA  and  the  States.  Of  the  33 
States  and  the  District  of  Columbia  that  have 
designated  non-attainment  air  quality  areas, 
eighteen  inspect  for  emissions  but  do  not 
inspect  for  safe  vehicle  condition  (currently, 
there  are  65  of  these  areas  in  the  United 
States).  See  Exhibit  III-5  for  a listing  of 
States  with  non-attainment  air  quality  areas 
and  PMVI  and  non-PMVI  programs. 

Combined  Safety  and  Emissions  Inspection: 
Of  those  States  conducting  safety  and  emis- 
sion inspections,  most  already  combine  both 
inspection  procedures.  In  the  State  Licensed 
or  Appointed  System,  12  States  combine 
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State 

Air  Quality  Urban  Area 

PMVI 

Alaska 

Anchorage,  Fairbanks 

No 

Arizona 

Phoenix 

No 

California 

South  Coast,  Ventura,  San  Francisco, 
San  Diego,  Sacramento,  Fresno, 
Bakersfield 

No 

Colorado 

Denver,  Colorado  Springs,  Fort  Collins 

No 

Connecticut 

Statewide 

No 

Delaware 

Wilmington 

Yes 

District  of  Columbia 

City-wide 

Yes 

Georgia 

Atlanta 

No 

Idaho 

Boise 

No 

lllnois 

Chicago,  East  St.  Louis 

No 

Indiana 

Chicago  suburbs,  Louisville  suburbs 

No 

Kentucky 

Louisville,  Cincinnati  suburbs 

No 

Louisiana 

Statewide 

Yes 

Missouri 

St.  Louis 

Yes 

Maryland 

Baltimore,  District  of  Coiumbia  suburbs 

No 

Massachusetts 

Statewide 

Yes 

Michigan 

Detroit 

No 

Nevada 

Las  Vegas,  Reno 

No 

New  Hampshire 

Nashua 

Yes 

New  Jersey 

Statewide 

Yes 

New  Mexico 

Albuquerque 

No 

New  York 

New  York  City 

Yes 

North  Carolina 

Charlotte,  Raleigh 

Yes 

Ohio 

Cincinnati,  Cleveland 

No 

Oklahoma 

Tulsa,  Oklahoma  City 

Yes 

Oregon 

Portland,  Medford 

No 

Pennsylvania 

Philadelphia,  Pittsburgh, 

Yes 

Ailentown/Bethlehem/Easton 

Rhode  Island 

Statewide 

Yes 

Texas 

Houston,  Dallas,  Fort  Worth,  El  Paso 

Yes 

Tennessee 

Nashville,  Memphis 

No 

Utah 

Salt  Lake  City,  Provo 

Yes 

Virginia 

District  of  Columbia  suburbs 

Yes 

Washington 

Seattle,  Spokane 

No 

Wisconsin 

Milwaukee 

Yes 

Exhibit  III  - 5 Listing  of  States  with  Non-Attainment  Air  Quality  Areas  and  with  PMVI  Programs 

safety  and  emissions  inspection  (see  Exhibit 
III-6).  These  States  use  the  idle  mode  test  for 
emissions  performed  by  emissions  analyzers, 
in  accordance  with  standards  and  proce- 
dures required  by  EPA.  With  some  variation 
in  the  timing  of  the  inspection  for  registra- 
tion of  new  and  used  vehicles,  these  States 
conduct  safety  and  emissions  inspection  at 


the  same  time.  These  safety  and  emissions 
inspection  procedures  also  are  followed  by 
the  three  States  that  operate  State  owned 
and  operated  systems. 

Adding  emissions  testing  to  safety  inspection 
has  been  relatively  simple  and  inexpensive. 
The  experience  of  New  Jersey,  which  has 
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State 

State  Licensed 

State  Owned 
and  Operated 

Combination  of 
State  licensed 
and  State 
owned  and 
operated 

State  Owned 
and  contractor 
operated 

Alaska 

Emissions 

Arizona 

Emissions 

Arkansas 

Safety 

California 

Emissions 

Colorado 

Emissions 

Connecticut 

Emissions 

Delaware 

Safety  & Emissions 

District  of  Columbia 

Safety  & Emissions 

Georgia 

Emissions 

Hawaii 

Safety 

Idaho 

Emissions 

Illinois 

Emissions 

Indiana 

Emissions 

Kentucky 

Emissions 

Louisiana 

Safety  & Emissions 

Maine 

Safety 

Maryland 

Emissions 

Massachusetts 

Safety  & Emissions 

Michigan 

Emissions 

Mississippi 

Safety 

Missouri 

Safety  & Emissions 

Nevada 

Emissions 

New  Hampshire 

Safety  & Emissions 

New  Jersey 

Safety  & Emissions 

New  Mexico 

Emissions 

New  York 

Safety  & Emissions 

North  Carolina 

Safety  & Emissions 

Ohio 

Emissions 

Oklahoma 

Safety  & Emissions 

Oregon 

Emissions 

Pennsylvania 

Safety  & Emissions 

Rhode  Island 

Safety  & Emissions 

South  Carolina 

Safety 

Tennessee 

Emissions 

Texas 

Safety  & Emissions 

Utah 

Safety  & Emissions 

Vermont 

Safety 

Virginia 

Safety  & Emissions 

Washington 

Emissions 

Wisconsin 

Emissions 

West  Virginia 

Safety 

Total 

28 

3 

1 

9 

1 2 Safety  & Emissions 

2 Safety  & Emissions 

1 Safety  & Emissions 

9 Emissions 

9 Emissions 

1 Emissions 

7 Safety 

Exhibit  HI  - 6 State  PMVI  and  Emissions  Inspection  Systems 
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implemented  a combined  safety  and  emis- 
sions inspection  program  since  1973, 
demonstrates  the  cost  effectiveness  of  com- 
bining the  two  inspection  procedures.  The 
combination  system  has  avoided  the  need  to 
maintain  more  than  one  record  of  the  inspec- 
tion and  to  have  more  than  one  level  of 
supervision.  It  also  saves  the  consumer  time 
and  money  because  only  one  trip  to  the  in- 
spection facility  is  necessary. 

The  diagnostic  inspection  demonstration 
projects  also  demonstrated  the  feasibility  of 
combining  safety  and  emission  inspection 
procedures.  In  these  projects  it  was  found 
that  periodic  diagnostic  inspection  and 
maintenance  of  rejected  cars  can  be  ad- 
ministered at  low  cost,  and  can  provide  help- 
ful information  to  the  consumer  to  obtain  the 
needed  repairs. 

B.  State  Implementation  Practices 

All  PMVI  States  specify  the  vehicle  systems 
and  equipment  components  that  are  to  be 
inspected  in  their  manuals  of  inspection  or 
in  their  rules  and  regulations.  While  States 
generally  agree  on  the  overall  vehicle  sys- 
tems that  should  be  inspected,  there  is  con- 
siderable variation  in  the  specific  equipment 
items  inspected. 

The  situation  prevails  in  spite  of  the  unifor- 
mity recommended  by  the  American  As- 
sociation of  Motor  Vehicle  Administrators 
in  its  1978  guidelines  on  equipment  inspec- 
tion and  the  NHTSA  Vehicle-In-Use  (VIU) 
standards  issued  in  1973.  Exhibit  III-7  sum- 
marizes the  vehicle  systems  and  equipment 
items  inspected  by  States  based  on  their 
manuals  of  inspection  or  rules  and  regula- 
tions. 


The  most  common  vehicle  systems  that 
States  inspect  are  brakes,  tires,  steering,  ex- 
haust, lighting,  signals  and  visibility.  How- 
ever, while  18  States  inspect  at  least  one 
component  of  the  braking  system,  only  nine 
States  remove  one  wheel  and  four  States 
remove  two  wheels  to  inspect  the  wear  of 
linings/disc  pads  or  excessive  cylinder  oil 
leakage.  Eighteen  States  inspect  for  inade- 
quate fluid  level  or  leaking  seals  in  the 
master  cylinder.  Three  States  inspect  for  side 
to  side  braking  imbalance  and  14  States  re- 
quire the  vehicle  to  be  driven  for  a road  test. 
Most  States  inspect  for  headlamps,  headlight 
aiming,  stop  lamps,  tail  lights,  windshields, 
side  and  rear  windows,  and  wipers.  These 
components  are  easy  to  see  and  easy  to  in- 
spect. About  half  of  the  States  inspect  body 
components  such  as  doors,  bumpers,  and 
seat  belts. 

Although  not  reflected  in  the  information 
obtained  for  this  report,  we  expect  that  the 
States  will  also  incorporate  inspection  re- 
quirements and  procedures  for  new  vehicle 
technology,  such  as  anti-lock  braking  sys- 
tems, airbags  and  four-wheel  drive. 

C.  Factors  Affecting  State 
Implementation 

One  factor  in  determining  the  effectiveness 
of  PMVI  are  the  procedures  followed  in  ad- 
ministering the  program.  This  section  dis- 
cusses the  most  important  procedures  that 
could  impact,  either  positively  or  negatively, 
on  achieving  the  objectives  of  the  program. 

Type  of  Inspection  Systems:  Of  the  States 
that  require  PMVI,  three  types  of  systems 
are  used.  They  are  the  State  Licensed  or 
Appointed,  the  State  Owned  and  Operated, 
and  a combination  of  the  two.  Of  the  States 
that  require  emissions  inspection,  an  addi- 
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Number  of  States 

Percent  of  States 

Vehicle  Systems  and 

Inspecting 

Inspecting 

Equipment  Items  Inspected 

Equipment  Items 

Equipment  Items 

Brakes 

Brake  Failure  Indicator 

6 

27 

Pedal  Pressure 

13 

59 

Pedal  Reserve 

18 

82 

Linings 

9 

41 

Fluid 

18 

82 

Road  or  Piatform  Test 

17 

77 

Parking  Brake 

19 

86 

Tires 

Treadwear  and  Damage 

22 

100 

Mix  of  size  and  type  on  same  axie 

9 

41 

Wheels  (Rims,  Nuts,  Discs,  Hub  Caps) 

15 

68 

Steering  and  Suspension 

Ball  Joint 

12 

54 

Springs 

14 

64 

Shock  Absorbers 

14 

64 

Freeplay 

21 

95 

Linkage 

14 

64 

Alignment 

5 

23 

Fuel  (Lines,  Tank  Cap) 

11 

50 

Exhaust  (muffler,  exhaust,  and  tail  pipe) 

21 

95 

Lighting  and  Signals 

Headlamps 

22 

100 

Beam  Aim 

17 

77 

Beam  Indicator 

15 

68 

Stop  Lamps 

22 

100 

Tail  Lamps 

22 

100 

Turn  Signals 

22 

100 

License  Plate  Lamps 

14 

64 

Reflectors 

14 

64 

Horn 

22 

100 

Visibility 

Windshields 

20 

91 

Side  and  Rear  Windows 

20 

91 

Mirrors 

16 

73 

Defroster/Defogger 

4 

18 

Wipers 

22 

100 

Washer 

4 

18 

Exhibit  III  - 7 Summary  of  Vehicle  Systems  and  Equipment  Items  Inspected  by  States  (Part  1) 
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Number  of  States 

Percent  of  States 

Vehicle  Systems  and 

Inspecting 

Inspecting 

Equipment  Items  Inspected 

Equipment  Items 

Equipment  Items 

Body  Components 

Doors 

13 

59 

Floor  Pan 

12 

54 

Seats 

10 

45 

Hood  Latch 

13 

59 

Seat  Belts 

13 

59 

Head  Restraints 

0 

0 

Bumpers 

12 

54 

Fenders 

12 

54 

Exhibit  III  - 7 Summary  of  Vehicle  Systems  and  Equipment  Items  Inspected  by  States  (Part  2) 

tional  type  of  inspection  system,  the  State 
Owned  and  Contractor  Operated,  is  also 
used  (see  Exhibit  III-6). 

Under  the  State  Licensed  or  Appointed  Sys- 
tem, the  private  station  owner  and  the  in- 
spector become  agents  of  the  State,  and  they 
are  expected  to  perform  inspections  accord- 
ing to  requirements  established  by  the  State. 
The  designation  of  official  inspection  sta- 
tions usually  follows  the  filing  of  an  applica- 
tion with  the  State  agency  responsible  for  the 
program.  Each  applicant  is  investigated  to 
determine  whether  his/her  business  meets 
space,  manpower  and  equipment  require- 
ments. 

The  inspection  standards  and  procedures  are 
specified  by  the  State.  Once  a vehicle  passes 
the  required  inspection,  stickers  are  issued 
by  the  station  and  placed  on  the  windshield 
to  aid  law  enforcement  officers  in  identifying 
vehicles  that  are  in  or  out  of  comformance 
with  inspection  requirements.  If  a vehicle  is 
found  to  be  unsafe,  repairs  are  required 
within  a designated  time  period,  and  the 
vehicle  must  be  resubmitted  for  inspection 
before  a sticker  is  issued.  No  enforcement 
authority  is  delegated  to  the  stations. 


Supervision  of  these  stations  and  inspectors 
is  usually  carried  out  by  the  officers  of  the 
State  Police,  Highway  Patrol,  or  by 
authorized  personnel  of  the  Department  of 
Motor  Vehicles.  Supervisory  personnel  are 
usually  assigned  several  stations  to  monitor, 
with  the  number  varying  widely  from  State 
to  State.  Monitoring  procedures  may  range 
from  only  responding  to  complaints  received 
from  the  public  to  sending  vehicles  covertly 
with  known  failures  through  the  inspection 
stations. 

If  facts  are  discovered  that  lead  officials  to 
believe  that  unsafe  vehicles  are  being 
passed,  or  that  stations  are  requiring  un- 
necessary repairs.  States  have  the  authority 
to  revoke  or  suspend  the  station’s  license. 

The  costs  entailed  in  the  supervision  of  these 
private  stations  are  covered  by  income  from 
a portion  of  the  inspection  fee,  and  from  the 
sale  of  stickers  and  inspection  signs  to  the 
authorized  stations. 

The  State  Licensed  or  Appointed  System  is 
used  by  19,  or  90  percent  of  the  PMVT  States, 
and  by  21,  or  62  percent  of  the  States  that 
inspect  for  emissions. 
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Under  the  State  Owned  and  Operated  Sys- 
tem, the  State  assumes  complete  respon- 
sibility for  the  program.  The  State  purchases 
or  leases  the  building  and  equipment, 
employs  and  trains  civil  service  personnel, 
and  exercises  direct  control  of  the  inspection 
and  supervisory  procedures.  The  vehicle  sys- 
tems and  equipment  items  inspected  are 
generally  the  same  as  those  in  a State 
Licensed  or  Appointed  System. 

The  design  of  these  facilities  permits  the  use 
of  inspectors  who  specialize  in  performing 
the  inspection  tasks  repetitively  as  the 
vehicle  passes  through  the  lane.  If  failures 
are  detected,  repairs  or  adjustments  are 
made  in  private  repair  facilities,  and  the 
vehicle  must  be  re-inspected.  Windshield 
stickers  are  given  to  each  vehicle  that  passes 
inspection  as  in  the  State  Licensed  or  Ap- 
pointed System.  This  system  is  used  by  two 
PM  VI  States  and  by  four  emission  inspection 
States. 

Currently,  one  State,  New  Jersey,  uses  a 
Combination  of  State  Licensed  and  State 
Owned  and  Operated  for  both  safety  and 
emissions  inspection.  The  District  of  Colum- 
bia uses  a modification  of  the  State  Owned 
and  Operated  System  by  allowing  motorists 
with  rejected  vehicles  to  have  them  re-in- 
spected by  a State  Appointed  and  Licensed 
station. 

Under  the  State  Owned  and  Contractor 
Operated  System,  no  PMVI  State  uses  the 
system  for  safety  inspection,  but  nine  States 
use  it  for  emissions  inspection. 

The  Contractor  system  is  similar  to  the  State 
Owned  and  Operated  System  and  is  subject 
to  the  advantages  and  disadvantages  of  that 
system.  Further  advantages  would  be:  ( 1)  the 
initial  cost  of  land,  equipment  and  people 
would  be  borne  by  the  contractor,  (2)  lead 


time  to  develop  procedures  and  schedules 
for  implementation  would  be  reduced  and 
(3)  more  sophisticated  equipment  and  new 
equipment  due  to  new  technology  could  be 
more  readily  used. 

Program  Management  Practices:  Most 
States  have  chosen  the  State  Licensed  and 
Appointed  System  as  the  preferred  way  to 
implement  mandatory  motor  vehicle  inspec- 
tion programs.  However,  a number  of  prob- 
lem areas  have  been  identified  which 
generally  arise  from  allowing  these  same  in- 
spection stations  to  perform  the  repairs. 

The  following  addresses  the  management  of 
a State  Licensed  and  Appointed  system, 
based  on  the  review  of  current  State  prac- 
tices, an  assessment  of  States’  problems,  and 
the  ways  the  States  resolve  them. 

There  are  several  different  organizational 
structures  that  States  use  for  the  administra- 
tion of  their  PMVI  programs.  Some  or- 
ganizations have  omitted  functions,  such  as 
public  relations,  training  orientation  and 
field  supervision.  Several  States  have  over- 
laid the  PMVI  program  onto  existing  or- 
ganizations. Often,  the  lack  of  equal 
program  status  or  priority  results  in  lowered 
effectiveness.  In  some  cases,  criteria  do  not 
exist  for  selection  of  supervisory  or  other 
personnel.  As  a result,  people  are  assigned 
to  jobs  without  the  necessary  technical 
qualifications. 

Legislation  which  creates  the  PMVI  pro- 
gram normally  provides  the  authority  to 
make  and  issue  rules,  to  administer  and  en- 
force the  rules  and  regulations  and  to  adjudi- 
cate disputes.  Several  State  programs  suffer 
from  ( 1)  not  having  regular  services  of  a legal 
advisor,  (2)  failure  to  understand  the  extent 
of  legal  authority,  (3)  no  clear  procedures  for 
conducting  hearings,  and  (4)  not  using 
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rulemaking  authority  enough  to  announce 
agency  policies  and  procedures. 

States  using  the  State  Licensed  or  Appointed 
System  both  license  and  certify  the  inspec- 
tion stations.  Weaknesses  in  this  process  in- 
clude: (1)  approval  of  an  unlimited  number 
of  stations,  requiring  more  supervisory  per- 
sonnel which,  in  practice,  has  led  to 
shortages,  (2)  background  investigation  has 
not  been  thorough,  and  (3)  station 
owners/managers  are  not  required  to  have  a 
full  understanding  of  the  inspection  proce- 
dures to  obtain  a license. 

Training  is  used  to  help  inspectors  acquire 
the  attitudes,  knowledge,  and  hands-on  ex- 
perience needed  to  carry  out  the  inspection 
tasks,  while  certification  establishes  that 
they  have  the  required  knowledge  and  skills. 
Weaknesses  include:  (1)  lack  of  established 
policy  recognizing  the  need  for  training  has 
led  to  variations  in  skill  levels  of  inspection 
and  uneven  interpretation  of  State  vehicle 
inspection  procedures  between  stations,  (2) 
often,  training  does  not  include  hands-on 
experience  and  (3)  training  programs  format 
and  content  often  are  not  revised  based  on 
experience  and  changes  in  State  laws. 

Field  supervisors  are  responsible  for  ensur- 
ing that  inspections  are  performed  properly, 
inspection  equipment  is  in  good  condition 
and  is  calibrated,  and  information  is  com- 
municated between  stations  and  inspectors. 
Weaknesses  are  that:  (1)  in  some  States 
there  is  no  formal  selection  or  screening  sys- 
tem, and  often  the  only  training  is  on-the- 
job,  (2)  multiple  duties  are  assigned  which 
present  conflicts  in  priority,  and  (3)  a lack  of 
specified  procedures  result  in  inconsistent 
supervision  between  stations. 

Resistance  to  PMVI  usually  develops  when 
people  perceive  a lack  of  uniformity  and 


inadequate  inspection  of  the  vehicle  systems 
and  components.  A well  developed  and  im- 
plemented public  information  and  educa- 
tion program  is  central  to  gaining  and 
sustaining  public  support  for  PMVI.  Weak- 
nesses in  such  programs  are:  (1)  motorists, 
the  media  and  others  are  not  made  aware  of 
the  accomplishments  of  the  program  and  of 
the  techniques  for  assuring  proper  inspec- 
tions and  repairs  and  for  proper  vehicle 
maintenance  practices,  (2)  motorists  are  not 
made  aware  of  effective  procedures  for  filing 
complaints,  and  (3)  administrators  take  a 
reactive  or  defensive  position  when  dealing 
with  the  media. 

Planning,  reporting,  and  evaluation  are  im- 
portant in  assessing  the  overall  operation  of 
the  program  and  in  the  achievement  of  goals 
and  specific  objectives.  Weaknesses  of  plan- 
ning are:  (1)  objectives  are  not  established  or 
specified,  (2)  future  needs  are  not  assessed, 
and  (3)  people  who  do  the  planning  and 
individuals  who  do  the  work  frequently  do 
not  communicate  with  each  other.  Weak- 
nesses of  reporting  are:  (1)  lack  of  access  to 
PMVI  data  because  they  reside  with  other 
agencies,  and  (2)  delays  in  obtaining  data 
prevent  timely  action  and  handling  of  com- 
plaints. Weaknesses  of  evaluation  are:  (1) 
failure  to  use  appropriate  criteria  and  proce- 
dures, and  (2)  failure  to  evaluate  all  parts  of 
the  program  to  identify  problems. 

Factors  that  affect  acceptance  and  non-ac- 
ceptance of  PMVI  programs  depend  to  a 
large  extent  on  public  perception  of  the 
value  of  PMVI  as  a highway  safety  program, 
compared  to  the  cost  of  the  program  in  both 
time  and  money.  While  a large  number  of 
States  accept  PMVI,  a large  number  of 
States  do  not  accept  the  program. 

The  States  that  accept  PMVI  as  a highway 
safety  program  cite  two  major  factors: 
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PMVI  provides  for  safer  vehicles  by  detect- 
ing component  failures  and  by  requiring 
their  correction,  thereby  reducing  the  num- 
ber of  crashes;  and  PMVI  assists  the  driver 
in  understanding  the  periodic  maintenance 
requirements  of  motor  vehicles. 

These  States  are  aware  that  there  is  some 
inconvenience  to  the  public  involving  some 
costs,  but  they  believe  that  the  benefit  of 
safer  vehicles  through  compulsory  inspec- 
tion are  much  greater  than  the  costs.  These 
States  consider  vehicle  safety  to  be  part  of 
their  overall  safety  effort.  Several  of  them 
have  reported  that  a number  of  people  rely 
on  the  scheduled  inspection  to  maintain 
their  vehicles  in  a safe  condition. 

State  emphasis  on  regular  supervision  of  the 
inspection  stations,  together  with  training  of 
the  inspectors  reinforces  public  acceptance 
of  the  program  in  a State-licensed  system. 
These  States  perceive  that  the  public  judges 
the  program  by  the  effectiveness  of  the  sta- 
tion and  inspector  in  conducting  the  inspec- 
tion. Also,  in  these  States,  complaints,  when 
they  occur,  are  investigated  and  resolved  ex- 
peditiously. 

Generally,  in  these  States,  newspaper 
editorials,  associations  of  automobile 
owners,  garages,  repairers,  highway  users 
and  others,  and  State  departments  or  agen- 
cies such  as  the  Highway  Patrol,  Motor 
Vehicles,  Insurance,  Education,  Environ- 
mental Protection  and  the  Attorney  General 
support  the  PMVI  program. 

The  States  that  do  not  accept  PMVI  fre- 
quently cite  the  lack  of  data  showing  that 
vehicle  failures  cause  or  contribute  to 
crashes  or  that  PMVI  reduces  crashes.  Other 
factors  that  have  been  cited  are:  costs  are 
too  high  for  the  benefits  gained;  lack  of  suf- 
ficient public  interest  and  legislative  sup- 


port; occurrence  of  abuses  in  a State  ap- 
pointed or  licensed  system;  and  lack  of  suffi- 
cient supervisory  resources  to  monitor  the 
program  effectively. 

The  general  belief  of  the  non-PMVI  States 
is  that  the  costs  are  greater  than  the  safety 
benefits  of  vehicle  inspection  to  the  motorist 
and  to  the  State;  there  is  no  public  outcry  for 
enacting  a PMVI  law;  and  governmental  in- 
trusion is  unnecessary.  The  non-PMVI 
States  that  repealed  PMVI  laws  generally 
cite  the  withdrawal  of  Federal  sanctions 
against  States  without  PMVI,  the  lack  of  data 
justifying  the  program,  and  problems  with 
maintaining  the  integrity  of  the  State- 
licensed  system. 

In  addition,  based  on  our  site  visits  to  States 
that  had  PMVI  laws  and  then  repealed  them 
during  the  period  of  1976-1982,  specific  fac- 
tors indigenous  to  each  State  were  decisive 
in  the  non-acceptance  of  the  program.  In  one 
State  long  waiting  lines  for  inspection  in  a 
government  operated  system  led  to  legisla- 
tive support  to  repeal  the  program.  In 
another  State,  an  alternative  program,  man- 
datory inspection  at  time  of  transfer  of 
vehicle  ownership,  was  implemented  to 
prevent  the  dumping  of  unsafe  and  old 
vehicles  in  the  State  because  the  surrounding 
States  implemented  PMVI  programs.  In  this 
State,  the  legislature  has  strengthened  and 
has  expanded  the  program  by  including  ad- 
ditional types  of  vehicles  such  as  motor- 
cycles, trucks  and  buses.  The  crash  data 
obtained  from  police  accident  reports  in  this 
State  indicate  a low  association  of  vehicle 
failures  with  crashes,  and  thus  has  been  a 
factor  in  the  non-enactment  of  a PMVI  law. 

In  two  other  non-PMVI  States,  the  legisla- 
tures questioned  existing  PMVI  programs 
because  of  newspaper  and  television  report- 
ing of  under-  and  over-inspection,  and  the 
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fraudulent  sale  of  approval  stickers.  These 
problems  along  with  the  observations  that 
not  all  States  require  PMVl;  lack  of  ade- 
quate data  to  justify  the  program;  and  the 
administrative  problems  associated  with  en- 
forcing rules  and  regulations  all  contributed 
to  the  non-acceptance  of  PMVl. 

D.  Federal  Role 

In  June  1967,  under  the  authority  of  the 
Highway  Safety  Act  of  1966,  the  Department 
issued  among  other  standards,  the  Periodic 
Motor  Vehicle  Inspection  Highway  Safety 
Program  Standard,  which  required  that  all 
registered  vehicles  be  inspected  at  least  once 
a year  in  accordance  with  criteria  issued  or 
endorsed  by  NHTSA  (or  at  such  other  time 
as  may  be  designated  under  a project  ap- 
proved by  the  Secretary).  Under  the 
authority  of  the  National  Traffic  and  Motor 
Vehicle  Safety  Act  of  1966,  on  August  29, 
1973,  NHTSA  issued  Vehicle-In-Use  (VIU) 
Inspection  Standards  covering  brakes,  tires 
and  wheels,  and  steering  and  suspension. 
These  standards  are  incorporated  in  the 
PMVl  Highway  Safety  Program  Guidelines. 

Congress  addressed  further  concerns  about 
vehicles-in-use  when  it  enacted  Title  III  of 
the  Motor  Vehicle  Information  and  Cost 
Savings  Act  of  1972.  This  Title  provided  for 
demonstration  projects  designed  and 
operated  to  conduct  periodic  safety  and 
emission  inspections  and  to  provide  specific 
technical  diagnosis  of  each  vehicle  inspec- 
tion in  order  to  facilitate  correction  of  any 
component  failing  inspection. 

In  1975,  the  Administrators  of  NHTSA  and 
FWHA  stated  their  policy  concerning  ap- 
proval of  highway  safety  programs  in  certain 
States  for  FY  1976.  These  States  were  defi- 
cient in  having  a mandatory  motorcycle  hel- 


met use  law,  a program  for  periodic  motor 
vehicle  inspection,  and/or  a classified  driver 
license.  Thus,  the  Administrators  began 
proceedings  to  consider  withholding  high- 
way construction  and  highway  safety  funds 
from  California,  Illinois,  and  Utah,  in  this 
case,  for  their  failure  to  enact  a law  requiring 
all  motorcycle  riders  to  wear  helmets.  Sub- 
sequently, the  enactment  of  the  Highway 
Safety  Act  of  1976,  among  other  provisions, 
eliminated  authority  for  the  Secretary  to 
withhold  ten  percent  of  a State’s  highway 
construction  funds  for  failing  to  obtain  an 
approved  highway  safety  program. 

In  response  to  Congressional  direction  to 
review  the  program,  a principal  recommen- 
dation was  made  to  Congress  in  the  report. 
An  Evaluation  of  the  Highway  Safety  Pro- 
gram, A Report  to  the  Congress,  from  the 
Secretary  of  Transportation  dated  July  1977. 
It  stated  that: 

"In  the  future,  greater  reliance  must  be 
placed  upon  State  and  local  highway  safety 
agencies  to  identify  their  most  pressing 
problems  and  advance  appropriate  solu- 
tions to  them" 

Subsequently,  eleven  States  repealed  their 
Periodic  Motor  Vehicle  Inspection  laws  and 
several  States  reduced  the  frequency  of  in- 
spection and  eliminated  some  equipment 
items  of  inspection. 

Reflecting  concern  about  the  multiple 
programs  funded  under  the  State  and  Com- 
munity Highway  Safety  Grant  Program, 
Congress,  in  the  Omnibus  Budget  Recon- 
ciliation Act  of  1981  directed  the  Secretary 
of  Transportation  to  determine  the  most  ef- 
fective highway  safety  programs  in  reducing 
crashes,  injuries  and  fatalities. 
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A final  rule  was  issued  in  1982,  identifying 
the  six  most  effective  NHTSA  and  FHWA 
highway  safety  programs,  and  providing  for 
the  continued  eligibility  of  those  programs 
for  Federal  funding.  The  NHTSA  programs 
identified  were:  Alcohol  Countermeasures, 
Occupant  Protection,  Police  Traffic  Ser- 
vices, Emergency  Medical  Services,  and 
Traffic  Records.  The  FHWA  program  iden- 
tified was  Safety  Construction  and  Opera- 
tional Improvements.  In  the  Surface 
Transportation  and  Uniform  Relocation  As- 
sistance Act  of  1987,  Congress  again  directed 
NHTSA  and  FHWA  to  determine  the 
programs  currently  most  effective  in  reduc- 
ing crashes,  injuries  and  fatalities.  In  a final 
rule  issued  April  1,  1988,  Motorcycle  Safety 
was  added  to  the  priority  program  areas 
identified  in  the  1982  rule.  At  the  same  time, 
Alcohol  Countermeasures  was  changed  to 
Alcohol  and  Other  Drug  Countermeasures, 
and  the  FHWA  program  was  renamed 
Roadway  Safety.  It  should  be  noted  that  in 
the  1988  rulemaking,  no  State  agency  sup- 
ported PMVI  as  a priority  program.  Only 
one  commenter  from  the  private  sector 
recommended  that  PMVI  should  be  added 
to  the  priority  programs. 


Although  PMVI  was  not  included  as  a 
priority  area,  the  rule  provides  that  it  (and 
other  non-emphasis  areas)  can  receive  fund- 
ing in  accordance  with  non-emphasis  area 
funding  procedures  established  in  the  rule. 
Thus,  although  the  Federal  role  in  funding 
PMVI  has  diminished  over  the  past  decade. 
State  and  Community  Highway  Safety  Grant 
Program  funds  can  still  be  approved  for 
Federal  funding  of  PMVI  programs,  with 
sufficient  justification  relative  to  crash 
reduction  benefits. 

Another  part  of  the  Surface  Transportation 
and  Uniform  Relocation  Assistance  Act  of 
1987,  Section  206(a)  amended  the  language 
in  the  original  Act,  which  required  the  States 
to  comply  with  Federal  Standards,  one  of 
which  was  the  Periodic  Motor  Vehicle  In- 
spection Standard.  In  this  action.  Section  402 
of  the  Act  for  State  and  Community  Safety 
Grants  was  amended  by  replacing  the  term 
standard  and  standards  wherever  they  ap- 
pear with  the  words  guideline  and  guidelines. 
NHTSA  has  changed  its  regulations  to 
reflect  this  amendment. 
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Analysis  Using  Crash  and  Registration 
Data:  The  analysis  of  motor  vehicle  accident 
data  that  follows  compares  the  crash  invol- 
vement rates  (crashes  per  registered  vehicle) 
of  passenger  cars  of  varying  ages  in  states 
with  and  without  PMVI  programs.  On  the 
basis  of  the  comparison  between  these  two 
groups  of  states,  inferences  on  the  effective- 
ness of  PMVI  in  reducing  crashes  can  be 
made.  The  mechanism  is  that  PMVI 
programs  are  effective  in  preventing  motor 
vehicle  crashes  by  maintaining  the  mechani- 
cal condition  of  older  cars;  mechanical 
failures  cause  crashes;  thus  PMVI,  by  main- 
taining mechanical  condition,  reduces  the 
number  of  crashes  that  would  otherwise 
occur. 

That  is,  if  other  factors  which  can  affect  crash 
involvement  are  equal: 

• As  vehicle  age  increases,  the  condition  of 
components  critical  to  safety  deteriorates 
and  thus  the  likelihood  of  crash  involve- 
ment as  a result  of  mechanical  failure  in- 
creases. 

• One  effect  of  PMVI  is  to  maintain  the 
mechanical  condition  of  these  critical 
components,  thereby  reducing  the 
likelihood  of  crashes  resulting  from 
mechanical  failure. 

• If  this  mechanism  is  occurring,  and  if  the 
PMVI  effect  is  large,  the  relative  crash 
involvement  rate  of  old  to  new  vehicles  in 
PMVI  states  will  be  lower  than  the  relative 
involvement  in  non-PMVI  states.  Dif- 
ferences in  the  crash  involvement  rates  of 
newer  vehicles  in  PMVI  as  compared  to 
non-PMVI  states  would  not  be  expected 
because  they  would  have  not  been  in  ser- 
vice long  enough  for  significant  wear  of 
mechanical  components  to  occur. 


Analytic  Method:  The  method  of  analysis 
employed  in  this  assessment  is  based  on  a 
comparison  of  crashes  per  registered  pas- 
senger car  by  model  year  for  PMVI  and  non- 
PMVI  States.  This  comparison  tests  for 
differences  in  crash  involvement  rates  as  a 
function  of  vehicle  age  between  the  groups 
of  States  (PMVI  and  non-PMVI).  Higher 
relative  rates  for  older  vehicles  in  non-PMVI 
States,  as  opposed  to  PMVI  States,  would 
suggest  a PMVI  effect. 

The  use  of  crash  involvement  rates,  rather 
than  the  absolute  number  of  crash  involve- 
ments, compensates  for  differences  in  the 
number  of  vehicles  of  different  ages  among 
States  which  could  affect  this  analysis.  For 
example,  residents  of  some  States,  because 
of  particular  socio-economic  characteristics, 
may  tend  to  own  older  vehicles  than  resi- 
dents of  other  States.  As  a consequence,  the 
proportion  of  crashes  involving  older  model 
year  vehicles  in  these  States  would  be  greater 
than  in  States  with  a larger  relative  popula- 
tion of  newer  vehicles,  regardless  of  whether 
or  not  that  State  required  PMVI.  The  use  of 
crashes  per  number  of  registered  vehicles 
addresses  such  an  exposure  difference.  It 
should  be  emphasized,  however,  that  even 
differences  in  crash  involvement  rates 
resulting  from  this  analysis  cannot  be  con- 
sidered conclusive.  Many  factors  could  ac- 
count for  differences  in  crash  involvement 
rates  other  than  the  existence  of  a vehicle 
inspection  program.  These  include  different 
demographics  of  drivers,  different  socio- 
economic characteristics  and  different  driv- 
ing patterns.  However,  significantly  higher 
involvement  rates  for  older  vehicles  com- 
pared to  newer  vehicles  in  non-PMVI  as 
opposed  to  PMVI  States,  would  suggest  a 
PMVI  effect. 

Crash  involvement  rates  for  both  fatal  and  all 
crashes  (all  refers  to  all  police  reported 
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crashes  - from  property  damage  only  through 
fatal)  were  utilized  in  this  analysis.  Fatal 
crash  involvements  by  passenger  car  model 
year  were  obtained  from  the  Fatal  Accident 
Reporting  System  (FARS)  which  is  a census 
of  all  fatal  motor  vehicle  crashes  in  the 
United  States  occurring  on  a public  roadway 
in  which  a death  occurs  within  30  days  of  the 
crash.  Data  in  FARS  are  provided  to 
NHTSA  by  each  of  the  50  States  and  the 
District  of  Columbia.  The  information  in 
FARS  is  obtained  from  police  accident 
reports  and  other  official  State  sources.  Fatal 
crash  involvements  are  the  only  crash  data 
presently  available  from  all  States.  As  such, 
they  are  the  only  crash  data  which  can  be 
used  for  a national  analysis.  It  should  be 
noted,  however,  that  fatal  crash  data  are  not 
well  suited  for  examining  programs  designed 
to  prevent  crashes  such  as  PMVI,  because 
they  are  limited  to  extremely  severe  crashes, 
i.e.,  those  in  which  at  least  one  person  is 
fatally  injured.  As  such,  they  are  of  limited 
utility  in  studying  the  overall  crash  involve- 
ment propensity  of  motor  vehicles.  Further, 
fatal  crashes  are  rare  (about  0.7%  of  all 
police  reported  crashes),  and  occur  under 
conditions  which  differ  from  those  found  in 
the  general  crash  environment.  Stated  dif- 
ferently, the  FARS  data  set  is  principally  a 
crashworthiness  file  - it  contains  crashes 
severe  enough  to  generate  forces  on  the 
human  body  that  are  greater  than  the  body 
tolerance.  Thus,  FARS  is  helpful  in  assessing 
crash  factors  which  can  cause  fatal  injury.  It 
is  of  limited  value  in  assessing  crash 
avoidance  issues  - those  factors  which  are 
associated  with  crash  involvement.  PMVI,  by 
its  nature,  is  a crash  avoidance  issue,  so  the 
limitations  of  FARS  data  must  be  recog- 
nized. The  use  of  these  fatal  data,  however, 
is  warranted  by  the  following  considerations: 

• They  are  the  only  source  of  crash  data  for 
all  States  available  to  NHTSA. 


• They  are  largely  unaffected  by  crash 
severity  threshold  reporting  biases. 

As  a complement  to  the  national  FARS  data 
set.  State  accident  files  from  10  States  were 
utilized  in  the  assessment;  four  with  PMVI 
programs  and  six  without.  These  States  were 
selected  on  the  basis  of  several  criteria,  in- 
cluding: 

• Willingness  to  provide  NHTSA  accident 
data. 

• Accident  data  readily  accessible  in 
automated  form. 

• Information  on  vehicle  model  year. 

• Identification  of  crash  involved  parked 
vehicles.  Parked  vehicles  were  excluded 
from  the  analysis. 

These  limitations  on  the  availability  of  State 
data  could  impact  the  analysis  in  several  im- 
portant ways.  First  and  foremost,  findings 
are  constrained  by  the  characteristics  of 
these  States  and  their  crash  experience. 
Results  may  be  different  if  other  States  were 
employed  in  the  analysis,  or  if  all  50  States 
were  included.  Second,  differences  in 
reporting  criteria  could  account,  in  part,  for 
differences  observed  in  crash  rates.  For  ex- 
ample, if  older  vehicles  tend  to  be  damaged 
more  severely  than  newer  vehicles,  then  a 
State  with  a lower  damage  threshold  for 
reporting  crashes  to  police  would  report 
proportionally  more  crashes  involving  older 
vehicles  compared  to  a State  with  a higher 
damage  threshold,  regardless  of  whether  or 
not  that  State  required  PMVI.  As  indicated 
previously,  however,  police  reported  crashes 
are  the  only  source  of  information  on  crashes 
of  all  severities. 
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Calculation  of  Involvement  Rates;  Crash  in- 
volvement rates  in  both  fatal  and  total 
crashes  were  calculated  on  a per  registered 
vehicle  basis  for  passenger  cars  only. 
Vehicles  other  than  passenger  cars  routinely 
used  to  transport  passengers  such  as  light 
trucks,  vans,  and  utility  vehicles  were  not 
considered  to  be  passenger  cars  in  this 
analysis. 

Registration  data  were  obtained  from  R.L. 
Polk  for  each  State  as  of  July  1,  each  year, 
and  represent  the  number  of  registered 
vehicles,  by  model  year,  in  each  State  on  that 
date.  The  number  of  crash  involvements  by 
model  year,  both  fatal  and  from  the  10  State 
accident  files,  were  tabulated  for  the  12 
months  immediately  following  this  count 
(July  1 to  June  30). 

Crash  Rate  Comparisons;  Crash  involve- 
ment rates  were  evaluated  using  two  ap- 
proaches: 

® Across  model  years  for  a single  12  month 
crash  period  (for  both  fatal  and  total 
crashes). 

• Across  crash  years  for  a single  model  year 
(for  fatal  crashes  only). 

In  the  first,  the  crash  involvement  rate  of 
1972  through  1985  model  year  vehicles  was 
calculated  by  model  year  for  the  same  12 
months.  This  approach  assesses  the  relation- 
ship between  vehicle  age  and  crash  involve- 
ment rates.  The  result  is  a crash  involvement 
rate  for  each  model  year,  1972-1985,  for  the 
PMVI  group  of  States  and  the  non-PMVI 
group.  Comparison  of  these  two  crash  invol- 
vement rate  trends  is  used  to  provide  insight 
into  the  role  of  PMVI  in  crash  involvement. 
This  approach  has  the  advantage  of  compar- 
ing crash  involvement  rates  among  all  model 
years  in  PMVI  and  non-PMVI  States  within 


a common  time  frame.  A disadvantage  is  that 
it  does  not  provide  the  crash  involvement 
rate  trend  of  a particular  model  year  over 
time. 

In  the  second  approach,  the  crash  experience 
of  a single  model  year  (1975)  was  examined 
over  11  crash  years  (1976  - 1986).  This  ap- 
proach assesses  the  change  in  the  crash  in- 
volvement rate  of  a particular  model  year 
over  time.  Comparing  the  changes  in  the  rate 
over  time  relative  to  the  1976  rate,  between 
PMVI  and  non-PMVI  States,  provides  fur- 
ther insight  into  the  relationship  between 
PMVI  and  crash  involvement.  This  approach 
has  the  advantage  of  monitoring  the  10  year 
crash  involvement  rate  of  a single  model  year 
over  time  in  PMVI  and  non-PMVI  States.  It 
is,  however,  limited  to  only  one  model  year. 
Additionally,  the  data  can  be  affected  by 
changes  in  police  accident  reporting 
threshold  changes  over  this  11  year  period. 

Both  approaches  were  undertaken  in  the 
analysis  of  fatal  crash  involvement  rates. 
State  data  were  used  in  the  first  approach 
only  because  data  required  to  calculate  crash 
rates  for  a single  model  year  over  ten  crash 
years  were  available  from  only  two  States. 

In  all  comparisons,  model  year  crash  invol- 
vement rates  in  PMVI  States  were  compared 
to  model  year  crash  involvement  rates  in 
non-PMVI  States.  As  stated  previously,  the 
basic  concept  underlying  these  analyses  is 
that  PMVI  effects,  if  they  are  measurable, 
should  be  reflected  in  lower  involvement 
rates  for  older  vehicles  relative  to  new 
vehicles  in  PMVI,  as  opposed  to  non-PMVI, 
States. 

Overview  of  PMVI  Program  Charac- 
teristics; States  vary  greatly  in  the  methods 
by  which  they  operate  PMVI  programs. 
Some  inspect  all  vehicles  on  a regular  basis. 
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Others  only  when  the  vehicle  is  sold.  Still 
other  States  inspect  vehicles  randomly.  A 
number  of  States  have  no  PMVI  program. 

States  also  differ  in  the  manner  in  which 
inspection  of  the  vehicle  is  accomplished. 
Not  all  States  inspect  the  same  mechanical 
components  and  equipment  items,  nor  do 
they  inspect  vehicles  in  the  same  manner. 
Some  States  measure  whether  or  not 
selected  components  are  in  tolerance,  others 
simply  test  to  see  if  the  component  functions 
properly.  The  large  number  of  possible  com- 
binations of  items  inspected,  inspection  pro- 
cedures, and  other  program  characteristics 
lend  a unique  character  to  each  State’s 
PMVI  program.  For  this  reason,  it  is  difficult 
to  compare  States’  PMVI  programs  in  all  but 
the  broadest  terms. 

Analysis  of  Fatal  Crash  Involvement  Rates: 
Presented  in  the  following  sections  are 
results  of  the  analysis  of  fatal  crash  rates: 

• Across  model  years  for  the  same  one-year 
crash  period. 

• Across  crash  years  for  the  same  model 
year. 

Except  for  1985,  involvement  rates  for  the 
across  model  year  analysis  are  based  on  the 
number  of  registered  vehicles  in  each  State 
as  of  July  1,  1985.  Fatal  crash  involvements 
for  each  model  year  were  tabulated  for  the 
12  months  immediately  following  this  date 
(July  1, 1985  to  June  30, 1986).  Involvement 
rates  for  1985  model  year  vehicles  are  based 
on  registrations  as  of  July  1, 1986. 

Comparison  of  Fatal  Crash  Rates  Across 
Model  Years  in  a One-Year  Crash  Period: 
Presented  in  Exhibit  IV- 1 are  fatal  crash 
involvement  rates  in  aggregate  for  the  27 
States  with  no  PMVI  program,  and  22  (21 


States  and  the  District  of  Columbia)  with 
PMVI.  Also  shown  in  Exhibit  IV- 1,  for  each 
group,  is  the  fatal  crash  involvement  rate  for 
all  model  years  combined.  Data  are  from 
1985-1986  FARS.  States  with  random  spot 
inspection  programs  are  considered  as 
having  no  inspection  program  for  the  pur- 
poses of  this  analysis  because  of  the  small 
number  of  vehicles  actually  inspected.  Two 
States  (Maryland  and  Connecticut)  which 
require  vehicles  to  be  inspected  only  with  a 
change  in  ownership  are  not  included  in 
either  group.  Rates  are  calculated  for  pas- 
senger car  model  years  1972  through  1985. 
Exhibit  IV-2  presents  these  data  graphically, 
while  Exhibit  IV-3  presents  the  data  for  both 
groups  of  States  (PMVI  and  non-PMVI) 
normalized  to  1985  model  year  rate  for  each 
group.  This  method  of  presentation  provides 
a more  graphical  indication  of  whether  in- 
volvement rates  for  older  vehicles  are  in- 
creasing or  decreasing  with  respect  to  the 
involvement  experience  of  the  newest 
vehicles  in  each  group.  Values  greater  than 
1.00  indicate  that  the  crash  involvement  rate 
of  specific  model  years  is  greater  than  that 
experienced  for  1985  vehicles,  values  less 
than  1.00  indicate  the  opposite. 

Crash  involvement  rates  per  registered 
vehicle  are  presented  in  Exhibits  IV-2  and 
IV-3,  for  both  PMVI  and  non-PMVI  States. 
These  data  indicate  there  is  considerable 
variation  in  crash  rates,  for  both  PMVI  and 
non-PMVI  States,  across  vehicle  model 
years.  Crash  rates  are  higher  in  PMVI  States 
(compared  to  non-PMVI  States)  for  some 
model  years,  and  lower  in  others.  There  is  no 
clear  indication  in  either  data  set  that  crash 
involvement  rates  across  vehicle  model 
years  are  consistently  different  in  non-PMVI 
States,  compared  to  PMVI  States. 

Test  of  Differences  Between  PMVI  and  Non- 
PMVI  States:  A test  of  the  significance  of 
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Model  Year 

Non-PMVI* 

PMVI 

1985*** 

29.4 

28.8 

1984 

28.9 

30.2 

1983 

27.7 

27.4 

1982 

29.4 

29.0 

1981 

27.7 

28.7 

1980 

27.9 

28.8 

1979 

28.0 

28.1 

1978 

27.4 

29.3 

1977 

29.8 

28.6 

1976 

30.7 

27.7 

1975 

30.3 

28.1 

1974 

30.1 

28.7 

1973 

28.5 

26.7 

1972 

29.4 

29.7 

All** 

28.6 

28.4 

* Includes  States  with  random  inspection 
programs 

**  Includes  data  for  pre-1 972  model  year 
vehicles 

***  Registrations  for  1985  model  year  are  as  of 
July  1,  1986 


Exhibit  IV- 1 Fatal  Crash  Involvement  Rates  for 
Passenger  Vehicles  (July  1935 
through  June  1986)  per  100,000 
Registered  Vehicles  (Registered 
as  of  July  1985) 


differences  among  involvement  rates  for 
each  of  the  model  years  considered  in  this 
analysis  was  performed  using  a Chi  Square 
test  of  independence.  This  test  was  per- 
formed by  contrasting  the  number  of  fatal 
crash-involved  and  crash-free  cars  in  PMVI 
States  with  coinciding  counts  in  non-PMVI 
States  for  each  model  year.  Large  differen- 
ces in  these  proportions  are  an  indication 
that  differences  in  fatal  crash  involvement 
rates  between  PMVI  and  non-PMVI  States 
for  a given  model  year  are  not  due  to  chance 
factors.  The  results  of  this  analysis  are 
presented  in  Exhibit  IV-4.  Presented  are  Chi 
Square  values,  associated  probabilities,  and 
an  indication  of  the  direction  of  differences 
in  rates. 

As  can  be  seen,  in  only  two  comparisons 
were  differences  in  the  crash  involvement 
rates  found  to  be  significant  using  this  test. 
In  one  case,  PMVI  States  were  found  to  have 
a significantly  higher  crash  involvement  rate, 
in  the  other  a significantly  lower  fatal  crash 
involvement  rate.  Differences  noted  for  all 
other  model  years  appear  to  be  chance  dif- 
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Exhibit  IV-2  Fatal  Involvement  Rates  for  Passenger  Cars  (per  100,000  registered  vehicles). 
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Exhibit  IV-3  Fatal  Involvement  Rates  for  Passenger  Cars  (relative  involvement  rates) 


ferences,  and  not  statistically  significant. 
These  results  do  not  suggest  a PMVI  effect 
on  the  fatal  crash  involvement  rate. 

Comparison  of  Fatal  Crash  Rates  Across 
Crash  Years:  Fatal  crashes  per  100,000 
registrations  for  1975  model  year  passenger 
cars  are  presented  in  Exhibit  IV-5  for  crash 
years  1976  through  1986.  A graphic  repre- 
sentation of  the  relationship  between 
vehicle  age  and  crash  involvement  can  be 
obtained  by  examining  relative  fatal  crash 
involvement  rates.  Presented  in  Exhibit  IV-6 
and  Exhibit  IV-7  are  rates  of  involvement  by 
crash  year  for  1975  passenger  cars,  relative 
to  their  rate  in  1976.  These  data  reflect  a 
general  decrease  in  relative  fatal  crash  rates 
as  vehicles  age.  This  decline  is  evident  for 
both  PMVI  and  non-PMVI  States.  Two  find- 
ings are  evident  from  these  data.  First,  there 
is  clearly  no  trend  for  crash  involvement 
rates  to  increase  with  age  in  either  PMVI  or 
non-PMVI  States.  Second,  and  more  ger- 
mane to  the  PMVI  effectiveness  issue,  there 


is  no  obvious  difference  in  the  crash  involve- 
ment rate  trend  between  non-PMVI  States 
and  PMVI  States. 


Model 

Year 

Chi- 

Square  Probability 

Direction 

1985 

0.236 

0.66 

none 

1984 

1.366 

0.25 

none 

1983 

0.051 

0.84 

none 

1982 

0.010 

0.76 

none 

1981 

0.757 

0.41 

none 

1980 

0.499 

0.49 

none 

1979 

0.001 

0.98 

none 

1978 

2.848 

0.09 

PMVI  + 

1977 

0.946 

0.36 

none 

1976 

5.012 

0.03 

PMVI- 

1975 

1.946 

0.18 

none 

1974 

0.900 

0.37 

none 

1973 

1.329 

0.25 

none 

1972 

0.016 

0.90 

none 

Exhibit  IV-4 

Chi-Square  Analysis  of  Fatal 
Crash  Involvements  in  Selected 
States 
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Crash  Year 

Non-PMVI 

PMVI 

1976 

43.7 

44.6 

1977 

46.1 

45.0 

1978 

43.7 

43.0 

1979 

41.8 

41.6 

1980 

43.2 

43.4 

1981 

29.6 

34.0 

1982 

27.1 

31.5 

1983 

27.4 

30.4 

1984 

29.0 

28.8 

1985 

28.8 

28.6 

1986 

31.3 

29.5 

Exhibit  IV-5  Fatal  Crash  Involvement  Rates  for 
1975  Mode!  Year  Passenger  Cars 
in  Non-PMVI  and  PMVI  States 

Crash  Year 

Non-PMVI 

PMVI 

1976 

1.00 

1.00 

1977 

1.06 

1.01 

1978 

1.00 

0.96 

1979 

0.96 

0.93 

1980 

0.99 

0.97 

1981 

0.68 

0.76 

1982 

0.62 

0.71 

1983 

0.63 

0.68 

1984 

0.66 

0.65 

1985 

0.66 

0.64 

1986 

0.72 

0.66 

Exhibit  IV-6  Relative  Fatal  Crash  Involvement 
Rates  for  1975  Model  Year  Pas- 
senger Cars  in  Non-PMVI  and 
PMVI  States  (Relative  to  1976) 

An  analysis  of  differences  in  crash  involve- 
ment rates  by  year  between  PMVI  and  non- 
PMVI  States  was  performed  using  a Chi 
Square  test  of  independence.  This  test  was 
performed  by  contrasting  the  number  of 
crash-involved  and  crash-free  cars  in  PMVI 


States  with  coinciding  counts  in  non-PMVI 
States  for  each  model  year.  The  results  of  this 
analysis  are  presented  in  Exhibit  IV-8. 
Shown  are  Chi  Square  values,  associated 
probabilities,  and  an  indication  of  the  direc- 
tion of  differences  in  rates. 


Exhibit  IV-7  Involvement  Rates  by  Crash  Year  for  Model  Year  1 975  Passenger  Cars  Relative  to  Their 
1976  Crash  Experience 
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Crash 

Year 

Chi- 

Square 

Probability 

Direction 

1976 

0.269 

- 

none 

1977 

0.374 

- 

none 

1978 

0.145 

- 

none 

1979 

0.009 

- 

none 

1980 

0.011 

- 

none 

1981 

8.130 

<.005 

PMVI-f 

1982 

8.007 

<.005 

PMVI-f- 

1983 

3.849 

<.05 

PMVi  + 

1984 

0.020 

- 

none 

1985 

0.015 

- 

none 

1986 

0.839 

* 

none 

Exhibit  IV-8 

Analysis  of  Crash  Involvements 
for  Model  Year  1975  Passenger 
Cars 

As  is  apparent,  while  there  are  a few  sig- 
nificant differences,  there  is  no  trend  sup- 
portive of  a PMVI  effect. 

The  conclusion  using  the  second  approach  - 
across  crash  years  for  the  same  model  year  - 
is  the  same  as  before.  These  data  provide  no 
evidence  that  States  with  PMVI  have  a 
reduced  crash  involvement  rate  for  older 
vehicles  relative  to  newer  vehicles,  com- 
pared to  States  without  PMVI. 

Analysis  of  Total  Crash  Involvement  Rates: 
Ten  States  were  used  in  the  analysis  of  over- 
all crash  involvement  rates  in  PMVI  and 
non-PMVI  States.  Factors  governing  the 
selection  of  these  States  have  been  pre- 
viously discussed.  Six  States  comprised  the 
group  of  non-PMVI  States;  California, 
Colorado,  Florida,  Illinois,  Kansas,  and 
Washington.  Four  States  made  up  the  PMVI 
group;  Lx)uisiana,  Missouri,  Pennsylvania, 
and  Texas.  Crash  involvement  rates  by 
model  year  per  1,000  registered  vehicles  for 
both  groups  are  presented  in  Exhibit  IV-9. 

These  data  indicate  that  crash  involvement 
rates  are  always  higher  in  non-PMVI  States, 


Model  Year 

Non-PMVI 

Rate 

PMVI 

Rate 

1985 

73.5 

60.3 

1984 

69.3 

59.8 

1983 

65.7 

55.5 

1982 

66.5 

57.1 

1981 

64.2 

55.3 

1980 

63.8 

54.3 

1979 

66.6 

56.0 

1978 

65.9 

54.4 

1977 

66.0 

52.6 

1976 

67.1 

52.3 

1975 

64.7 

50.7 

1974 

60.5 

48.8 

1973 

57.7 

46.5 

1972 

59.3 

49.4 

Overall* 

63.7 

53.3 

* Includes  data  for  pre-1972  model  year  vehicles 

Exhibit  IV-9 

Total  Crash  Involvement  Rates  by 
Model  Year 

regardless  of  model  year.  This  is  clearly  in- 
consistent with  the  anticipated  effects  of 
PMVI  programs,  as  there  should  be  no  dif- 
ferences in  the  crash  rates  of  newer  vehicles 
between  PMVI  and  non-PMVI  States. 

In  testing  for  possible  differences  in  involve- 
ment rates  between  PMVI  and  non-PMVI 
States,  it  was  assumed  that  the  large  dif- 
ference noted  in  crash  involvement  rates  in 
later  model  years  was  due,  in  part,  to  higher 
reporting  thresholds  for  the  PMVI  States 
used  in  this  analysis,  resulting  in  fewer 
crashes  being  reported.  To  adjust  for  this 
bias,  rates  for  PMVI  States  were  increased 
by  an  amount  equal  to  the  difference  in  over- 
all rates  between  PMVI  and  non-PMVI 
States.  The  difference  in  overall  rates  was 
considered  to  be  the  best  available  method 
of  correcting  for  this  bias. 
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Model 

Year 

Non-PMVI 

Rate 

PMVI 

Rate 

Chi 

Square 

Probability 

Direction 

1985 

73.5 

70.6 

124.02 

.005 

PMVI- 

1984 

69.3 

70.1 

11.65 

.005 

PMVI  + 

1983 

65.7 

65.9 

0.19 

.680 

none 

1982 

66.5 

67.5 

11.45 

.005 

PMVI  + 

1981 

64.2 

65.5 

28.49 

.005 

PMVI  + 

1980 

63.8 

64.6 

9.14 

.005 

PMVI-h 

1979 

66.6 

66.4 

0.81 

.400 

none 

1978 

65.9 

64.8 

18.72 

.005 

PMVI- 

1977 

66.0 

62.9 

131.15 

.005 

PMVI- 

1976 

67.1 

62.6 

220.86 

.005 

PMVI- 

1975 

64.7 

61.0 

101.25 

.005 

PMVI- 

1974 

60.5 

59.2 

14.78 

.005 

PMVI- 

1973 

57.7 

56.8 

6.87 

.010 

PMVI- 

1972 

59.3 

59.7 

1.25 

.270 

none 

Exhibit  IV-10  Chi  Square  Analysis  of  Total  Crash  Experience  in  Selected  States 

The  adjusted  crash  involvement  rates  and 
the  results  of  a Chi  Square  test  of  inde- 
pendence applied  to  this  adjusted  data  are 
presented  in  Exhibit  IV- 10.  Shown  are  ad- 
justed rates,  Chi  Square  values,  associated 
probabilities,  and  an  indication  of  the  direc- 
tion of  differences  in  rates. 

While  older  cars  in  PM VI  States  (1973- 
1978)  tend  to  experience  significantly  lower 
crash  involvement  rates  in  comparison  to 
their  counterparts  in  non-PMVI  States,  as 
would  be  expected  if  PMVI  programs  were 
effective,  newer  cars  in  these  same  States 
have  significantly  higher  crash  involvement 
rates.  This  latter  finding  is  clearly  inconsis- 
tent with  the  general  hypothesis  of  PMVI 
effectiveness  tested  in  this  analysis.  There 
should  be  no  difference  in  crash  involvement 
rates  for  newer  cars  between  PMVI  and  non- 
PMVI  States. 

A more  direct  test  for  this  trend  was  per- 
formed by  evaluating  the  slope  of  regression 
lines  for  PMVI  and  non-PMVI  States.  Un- 
adjusted crash  involvement  rates  were  used 
in  this  analysis.  In  both  cases,  the  slopes  were 


found  to  differ  significantly  from  zero 
(p.OOl),  indicating  that  crash  involvement 
rates  change  with  vehicle  age.  However,  the 
slopes  were  not  found  to  differ  significantly 
from  one  another,  indicating  that  the  rate  of 
change  in  PMVI  States  does  not  differ  from 
that  observed  in  non-PMVI  States.  This 
would  not  be  expected  if  PMVI  were  effec- 
tive in  preventing  crashes. 

Exhibit  IV- 11  indicates  that,  relative  to  their 
involvement  rate  for  a 1985  vehicle,  PMVI 
States  have  higher  involvement  rates  for 
model  years  1984  - 1979,  and  lower  involve- 
ment rates  for  model  years  1977  - 1972,  com- 
pared to  non-PMVI  States.  This  figure  does 
not  suggest  any  PMVI  effect  on  crash  invol- 
vement rates. 

Conclusions:  There  appears  to  be  no 
evidence  in  the  crash  data  examined  in  this 
analysis  which  would  suggest  that  PMVI 
programs  affect  the  crash  involvement  rates 
of  older  vehicles  compared  to  newer 
vehicles. 
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TOTAL  INVOLVEMENT  RATES-PASSENGER  CARS 

1.0 
0.9 
0.8 

Relative  0.7 

Rate  of  0.6 

Involvement 

0.5 
0.4 
0.3 
0.2 
0.1 
0.0 


Exhibit  iV-11  Total  Involvement  Rates  for  Passenger  Cars  by  Model  Year 


STATES  WITHAWITHOUT  PMVI:  JUL’85^UN’86 


1985  1984  1983  1982  1981  1980  1979  1978  1977  1976  1975  1974  1973  1972 
MODEL  YEAR 

17^  6 WITHOUT  PMVI  VTA  4 WITH  PMVI 


This  conclusion  is  based  on  the  following 
findings: 

• The  fatal  crash  involvement  rate  of  older 
vehicles  compared  to  new  vehicles  is  not 
significantly  different  between  PMVI  and 
non-PMVI  states. 

• State  data  files  on  total  crash  involvement 
do  not  indicate  a difference  between  the 
crash  involvement  rate,  by  model  year,  in 
PMVI  compared  to  non-PMVI  states. 

Analysis  Using  CARDfile:  In  addition  to  the 
crash  involvement  rate  analysis,  data  from 
the  Crash  Avoidance  Research  Data  file 
(CARDfile)  were  analyzed.  Unlike  the  in- 
volvement rate  analysis,  which  uses  actual 
crash  counts  and  vehicle  registration  counts, 
the  CARDfile  data  are  based  upon  the 
reporting  of  a vehicle  component  failure  by 
the  investigating  police  officer.  That  is,  the 
measure  used  in  this  analysis  is  the  percent- 


age of  crash  involved  vehicles  in  which  a 
component  failure  was  reported. 

CARDfile  contains  data  from  six  States  on 
approximately  4 million  crashes  involving 
approximately  7 million  vehicles.  This  repre- 
sents the  police-reported  crash  experience 
of  the  most  recent  three  years  of  data  avail- 
able (1984-1986)  at  the  time  the  analysis  was 
performed.  States  currently  included  in 
CARDfile  are  Indiana,  Maryland,  Michigan, 
Pennsylvania,  Texas,  and  Washington. 

CARDfile  is  not  a national  probability  based 
sample  of  crashes.  Its  value  is  as  a database 
for  relating  vehicle  design  characteristics  to 
crash  propensity.  About  5.2  million  (71  per- 
cent) of  the  vehicles  in  CARDfile  are  pas- 
senger cars.  One  feature  of  CARDfile  is  that 
it  identifies  vehicles  coded  by  police  officers 
as  having  a component  failure  which  was 
suspected  of  contributing  to  the  crash. 
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In  this  analysis,  data  from  two  of  the  six 
States  were  excluded.  Michigan  data  were 
excluded  because  only  one  type  of  com- 
ponent failure  (tire  puncture/blowout)  is 
coded  in  the  Michigan  State  file.  Indiana 
data  were  excluded  because  more  than  50 
percent  of  the  component  failure  items  were 
coded  as  missing  or  unknown.  Neither 
Michigan  nor  Indiana  have  PMVI  programs. 

A total  of 2,202,674  crash  involved  passenger 
cars  was  examined  — 578,732  of  the  vehicles 
were  in  non-PMVI  States  (Maryland  and 
Washington),  and  1,623,902  of  the  vehicles 
were  in  PMVI  States  (Pennsylvania  and 
Texas).  Only  crash  involved  passenger  cars 
ranging  in  age  from  0 (brand  new)  to  10 
model  years  old  were  examined.  All  pas- 
senger cars  older  than  ten  model  years  were 
excluded  from  the  analysis. 

In  the  CARDfile  analysis,  the  percentage  of 
crashes  involving  a reported  component 
failure  is  calculated.  Five  categories  of  com- 
ponent failures  were  identified  for  study  - 
defective  brakes,  defective  steering 
mechanism,  defective  or  improper  lights, 
worn  or  defective  tires,  and  all  other  defects. 
Other  component  failures,  such  as  defective, 
broken,  shattered  or  dirty  windshields,  were 
not  coded  in  the  CARDfile  and  hence,  could 
not  be  analyzed. 

The  percentage  of  passenger  cars  age  0 to  10 
years  with  any  component  failure  identified 
in  non-PMVI  States  and  PMVI  States  is 
shown  in  Exhibit  IV- 12.  Percentages  shown 
are  the  percentage  of  all  crash  involved  cars 
that  were  identified  by  the  investigating  of- 
ficer as  having  a component  failure  which 
contributed  to  the  crash.  As  can  be  seen  in 
Exhibit  IV- 12,  the  percentage  of  vehicles 
with  a component  failure  is  higher  in  the 
non-PMVI  States  than  the  PMVI  States  for 
vehicles  of  all  ages.  Furthermore,  the  per- 


Age of  Vehicle 

1771  Non-PMVI  states  VZZX  PMVI  states 


Exhibit  lV-12  CARDfile  Data  on  Contributing 
Selected  Component  Failures 
for  PMVI  States  vs  Non-PMVI 
States 


centage  of  vehicles  with  a component  failure 
increases  as  vehicle  age  increases  in  both 
non-PMVI  and  PMVI  States.  A Chi  Square 
test  of  independence  was  performed  on  the 
data  graphed  in  Exhibit  IV- 12  to  compare 
the  proportions  of  vehicles  with  a defect  in 
the  non-PMVI  and  PMVI  States.  The  com- 
parison was  performed  separately  for  each 
vehicle  age  1-10  years  (vehicle  ages  0 and  1 
were  combined  to  compensate  for  the  small 
cell  sizes  typical  of  new  vehicles).  Significant 
differences  in  the  proportions  would  indi- 
cate that  differences  between  non-PMVI 
and  PMVI  States  in  the  number  of  vehicles 
with  defects  are  not  due  to  chance.  The 
results  of  this  analysis  are  presented  in  Ex- 
hibit IV- 13.  Presented  are  Chi  Square 
values,  associated  probabilities,  and  an  in- 
dication of  the  direction  of  differences  in 
rates. 

As  can  be  seen  in  Exhibit  IV- 13,  there  are 
significant  differences  between  the  non- 
PMVI  and  PMVI  States  in  the  proportion  of 
vehicles  with  defects  reported  for  vehicles  of 
all  ages.  These  significant  differences  indi- 
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Vehicle  Chi- 

Age  Square  Probability  Direction 


1 

77.894 

0.000 

PMVI- 

2 

157.696 

0.000 

PMVI- 

3 

216.644 

0.000 

PMVI- 

4 

174.592 

0.000 

PMVI- 

5 

234.026 

0.000 

PMVI- 

6 

257.374 

0.000 

PMVI- 

7 

277.843 

0.000 

PMVI- 

8 

334.217 

0.000 

PMVI- 

9 

318.633 

0.000 

PMVI- 

10 

274.951 

0.000 

PMVI- 

degrees  of  freedom 

= 1 

Exhibit  IV- 13  Chi  Square  Analysis  of  Vehicles 

With  and 

Without  Component 

Failure  in 

Non-PMVI  and  PMVI 

States  for  Different  Vehicle  Ages 


cate  that  the  proportion  of  vehicles  with 
defects  reported  is  significantly  less  in  the 
PMVI  States  (indicated  by  "PMVI-"  in  the 
table)  than  in  the  non-PMVI  States. 

Examination  of  the  failure  data  reported  for 
individual  vehicle  components  indicated 
that  the  higher  percentage  of  defects 
reported  in  the  non-PMVI  States  was  due 
mainly  to  a higher  percentage  of  reported 
tire  failures.  To  determine  whether  there 
were  differences  between  non-PMVI  and 
PMVI  States  for  specific  types  of  vehicle 
component  failures,  separate  Chi  Square 
tests  of  independence  were  performed  to 
compare  the  proportions  of  vehicles  with 
specific  types  of  defects  in  the  non-PMVI 
and  PMVI  States.  The  comparison  was  per- 
formed separately  for  tire,  brake,  steering, 
and  light  defects  for  each  vehicle  age  1-10 
years  (vehicle  ages  0 and  1 were  again  com- 
bined due  to  small  cell  sizes).  Vehicles  with 
all  other  defects  reported  were  not  analyzed 
since  the  exact  type  of  defect  reported  in 
these  cases  is  unlmown.  The  results  of  these 
analyses  are  presented  in  Exhibits  IV- 14  to 


IV- 17.  Presented  are  Chi  Square  values,  as- 
sociated probabilities,  and  an  indication  of 
the  direction  of  differences  in  rates. 

There  are  significant  differences  between 
the  non-PMVI  and  PMVI  States  in  the 
proportion  of  tire,  brake,  and  light  defects 
reported  for  some  vehicle  ages.  Tire  failures 
differ  significantly  for  vehicles  age  2 through 
10  years  old  (Exhibit  IV- 14).  This  finding  is 
consistent  with  the  Indiana  Tri-level  Study 
discussed  in  the  literature  review.  The  more 
pronounced  difference  in  reported  tire 
failures  may  be  a result  of  tires  being  more 
easily  available  for  inspection  by  an  officer 
than  brakes,  steering,  or  lights. 


Vehicle 

Age 

Chl- 

Square 

Probability 

Direction 

1 

1.426 

0.232 

none 

2 

26.603 

0.000 

PMVI- 

3 

88.945 

0.000 

PMIV- 

4 

96.292 

0.000 

PMVI- 

5 

148.105 

0.000 

PMVI- 

6 

148.442 

0.000 

PMVI- 

7 

242.530 

0.000 

PMVI- 

8 

359.481 

0.000 

PMVI- 

9 

480.785 

0.000 

PMVI- 

10 

413.575 

0.000 

PMVI- 

degrees  of  freedom  = 1 


Exhibit  IV-1 4 Chi  Square  Analysis  of  Tire 
Component  Failures  in  Non- 
PMVI  and  PMVI  States  for  Dif- 
ferent Vehicle  Ages 


Brake  failures  differ  significantly  for  vehicles 
age  2 and  3 years  old  (Exhibit  IV- 15).  As  can 
be  seen  in  Exhibit  IV- 16,  for  all  vehicle  ages, 
there  is  no  significant  difference  between 
non-PMVI  and  PMVI  States  in  the  propor- 
tion of  reported  steering  component 
failures. 

Light  failures  differ  significantly  for  vehicles 
age  1, 3, 5, 7,  and  8 years  old  (E^iibit  IV- 17). 
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Vehicle 

Age 

Chi 

Square 

Probability 

Direction 

1 

2.289 

0.130 

none 

2 

4.894 

0.027 

PMVI- 

3 

4.523 

0.033 

PMVI- 

4 

1.142 

0.285 

none 

5 

2.182 

0.140 

none 

6 

2.906 

0.088 

none 

7 

0.004 

0.947 

none 

8 

0.345 

0.557 

none 

9 

1.540 

0.215 

none 

10 

0.319 

0.572 

none 

degrees  of  freedom  = 1 


Exhibit  IV-1 5 Chi  Square  Analysis  of  Brake 
Component  Failures  in  Non- 
PMV!  and  PyV!  States  for  Dif- 
ferent Vehicle  Ages 


Vehicle 

Age 

Chi- 

Square 

Probability 

Direction 

1 

1.028 

0.311 

none 

2 

1.762 

0.184 

none 

3 

0.574 

0.449 

none 

4 

3.604 

0.058 

none 

5 

0.007 

0.934 

none 

6 

5.576 

0.448 

none 

7 

0.378 

0.538 

none 

8 

1.097 

0.295 

none 

9 

0.003 

0.956 

none 

10 

0.932 

0.334 

none 

degrees  of  freedom 

= 1 

Exhibit  IV-16  Chi  Square  Analysis  of  Steering 

Component  Failures  in  Non- 

PMVI 

and 

PMVI  States  for  Dif- 

ferent  Vehicle  Ages 

These  significant  differences  indicate  that 
the  proportion  of  vehicles  with  defects 
reported  is  significantly  less  in  the  PMVI 
States. 


Vehicle  Chi 

Age  Square  Probability  Direction 


1 

4.184 

0.041 

PMVI- 

2 

3.637 

0.057 

none 

3 

10.050 

0.002 

PMVI- 

4 

2.305 

0.129 

none 

5 

7.137 

0.008 

PMVI- 

6 

2.861 

0.091 

none 

7 

12.726 

0.000 

PMVI- 

8 

7.218 

0.007 

PMVI- 

9 

0.592 

0.442 

none 

10 

1.667 

0.197 

none 

degrees  of  freedom 

= 1 

Exhibit  IV-17  Chi  Square  Analysis  of  Light 
Component  Failures  in  Non- 
PMVI  and  PMVI  States  for  Dif- 
ferent Vehicle  Ages 


Although  significant  differences  between 
non-PMVI  and  PMVI  States  in  the  number 
of  defects  reported  in  older  vehicles  suggests 
a possible  PMVI  effect,  it  is  difficult  to  ex- 
plain why  such  differences  were  also  found 
in  relatively  new  vehicles.  Presumably  com- 
ponents in  vehicles  only  1 or  2 years  old 
would  not  have  reached  a condition  that 
would  be  affected  by  the  presence  or  absence 
of  a PMVI  program.  This  indicates  that  the 
differences  in  defects  reported  in  relatively 
new  vehicles  between  non-PMVI  and  PMVI 
States  were  most  likely  due  to  factors  other 
than  the  presence  or  absence  of  a PMVI 
program.  These  factors  may  also  account  for 
the  differences  found  in  older  vehicles.  How- 
ever, fifty  (50)  Chi  square  tests  of  sig- 
nificance were  conducted  in  the  CARDfile 
analysis.  Twenty-six  (26)  resulted  in  dif- 
ferences, with  all  26  test  results  favoring  the 
PMVI  States,  none  favored  the  non-PMVI 
States. 


The  reporting  of  subjective  information, 
such  as  a vehicle  component  failure,  by 
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police  officers  may  introduce  some  bias.  For 
example,  in  States  with  a periodic  motor 
vehicle  inspection  program,  it  might  be  ar- 
gued that  police  officers  are  more  likely  to 
code  the  failure  of  a component  covered  by 
the  inspection  program.  Thus  a PMVI  State 
could  have  a higher  reported  component 
failure  rate.  Conversely,  it  is  possible  that, 
since  a PMVI  program  is  in  place,  failed 
vehicle  components  are  not  searched  for  and 
officers  may  under-report  their  occurrence. 
These  subjective  problems  may  lead  to  dif- 
ferences in  coding.  Police  officers  usually  are 
not  trained  to  detect  component  failures  that 
are  not  obvious  and  officers  rarely  have  the 
time  or  resources  to  make  the  type  of  inspec- 
tions needed  to  accurately  detect  vehicle 
component  failures.  Numerous  other  factors 
may  affect  the  coding  of  vehicle  component 
failures.  These  factors  include  different 
criteria  in  coding  between  the  States  and/or 
jurisdictions;  variance  in  officers’  abilities  to 
detect  component  failures,  and  severity  of 
the  crash. 

Conclusions: 

• Non-PMVI  States  reported  a significantly 
higher  percentage  of  old  and  new  crash- 
involved  vehicles  with  defective  tires, 
brakes,  and  lights,  than  PMVI  States.  The 
significantly  higher  percentage  of 
reported  tire  failures  in  older  vehicles  in 
non-PMVI  States  suggests  a possible 
PMVI  effect. 

• Tire  failures  account  for  the  majority  of 
the  increased  percentage  of  component 
failures  reported  in  the  non-PMVI  States. 

• The  fact  that  non-PMVI  States  reported  a 
significantly  higher  percentage  of  com- 
ponent failures  in  relatively  new  cars  sug- 
gests that  a factor  other  than  the  presence 
or  absence  of  PMVI  may  account  for  the 


differences  in  component  failures 
reported. 

Between  the  completion  of  the  Interim  Final 
Report  and  the  submission  of  the  docket 
comments  under  Notice  2 (and  based  on  a 
study  submitted  by  the  State  of  Missouri)  a 
further  analysis  of  FARS  data  was  con- 
ducted. Fatal  crashes  for  the  years  1985-1987 
were  used  to  compare  police-reported 
vehicle  component  failures  between  States 
with  PMVI  programs  and  States  without 
PMVI  programs.  The  analysis  revealed  a 
pattern  very  similar  to  that  described  in  the 
CARDfile  analysis  which  appeared  in  the 
Interim  Final  Report.  Exhibit  IV- 18  is  a plot 
of  PMVI  and  non-PMVI  States  showing  the 
proportion  of  vehicles,  by  model  year,  in- 
volved in  fatal  crashes  where  a component 
failure  was  reported  as  contributing  to  the 
cause  of  the  crash.  Exhibit  IV- 18  shows  that 
the  proportion  of  vehicles  with  a reported 
defect  is  consistently  lower  in  PMVI  States 
than  in  non-PMVI  States.  Moreover,  there  is 
some  tendency  for  this  difference  to  be 
greater  the  older  the  vehicles,  but  this  pat- 
tern is  not  always  consistent.  The  largest  dif- 
ferences between  PMVI  and  non-PMVI 
States  occur  in  vehicles  which  are  over  eight 
model  years  old. 

This  analysis  of  FARS  data  confirms  and  also 
extends  the  findings  in  the  CARDfile 
analysis  of  the  Interim  Final  Report.  Specifi- 
cally, this  analysis  of  the  FARS  data  confirms 
the  finding  that  there  are  differences  be- 
tween PMVI  and  non-PMVI  States  in  the 
proportion  of  crash-involved  vehicles  with 
reported  component  defects.  This  analysis  of 
the  FARS  data  extends  the  scope  of  the 
CARDfile  analysis  in  that  it  applies  to  all  50 
States,  while  the  CARDfile  applied  to  only 
four  States.  Both  this  and  the  CARDfile 
analysis  show  that,  across  all  model  years,  the 
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proportion  is  consistently  lower  in  PMVI 
States  compared  to  non-PMVI  States. 

Conclusion: 

• Analysis  of  PARS  data  for  fatal  crashes  in 
all  50  States  was  consistent  with  CARDfile 
analysis.  That  is,  differences  between  non- 
PMVI  and  PMVI  States  in  the  proportion 
of  crashes  in  which  a vehicle  component 
failure  was  reported  suggests  a possible 
PMVI  effect.  However,  the  fact  that  non- 
PMVI  States  reported  a significantly 
higher  percentage  of  component  failures 
in  relatively  new  cars  suggests  that  factors 
other  than  the  presence  or  absence  of 
PMVI  may  account  for  the  difference  in 
component  failures  reported.  There  still  is 
no  conclusive  evidence  that  PMVI  is,  or  is 
not,  a cost-effective  safety  program  for 
reducing  highway  crashes. 
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Exhibit  IV- 18  PARS  Data  on  Vehicle  Com- 
ponent Failure  Rates  for  PMVI 
vs.  Non-PMVI  States  (Defect 
Rate  per  100  Vehicles) 
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A.  Notice  No.  1 

On  August  22,  1988,  a notice  was  published 
in  the  Federal  Register  to  solicit  comments, 
and  to  advertise  our  intent  to  hold  two  public 
hearings  on  the  study  to  evaluate  the  effec- 
tiveness of  State  motor  vehicle  inspection 
programs.  The  public  hearings  were  held  on 
September  27,  1988,  in  Washington,  D.C. 
and  on  October  5,  1988  in  Lakewood, 
Colorado. 

We  received  62  comments  to  the  docket  and 
heard  testimony  from  10  participants  at  the 
two  hearings.  The  commenters  included 
Directors  of  State  Motor  Vehicle  Depart- 
ments, Directors  of  Departments  of  Public 
Safety  or  Transportation,  and  Chiefs  of  State 
Highway  Patrol  or  State  Police  agencies, 
representing  31  States  and  the  District  of 
Columbia. 

We  also  received  oral  and  written  comments 
from  national  organizations  such  as  the 
Coalition  for  Safer  Cleaner  Vehicles 
(CSCV);  the  Automotive  Parts  and  Acces- 
sories Association  (APAA);  the  Automotive 
Service  Industry  Association  (ASIA);  Na- 
tional Glass  Association  (NGA);  Hamilton 
Test  Systems,  Inc;  Systems  Control,  Inc;  the 
Insurance  Institute  for  Highway  Safety 
(IIHS);  American  Trucking  Association 
(ATA);  American  Association  of  Motor 
Vehicle  Administrators  (AAMVA); 
Automobile  Club  of  Southern  California; 
American  Automobile  Association  (AAA); 
National  Automobile  Dealers  Association, 
(NAD A);  the  Motor  Vehicle  Manufacturers 
Association  (MVMA);  and  the  Center  for 
Auto  Safety.  In  addition,  we  received  com- 
ments from  Ford  Motor  Company,  Chrysler 
Motors  Corporation,  and  other  interested 
individuals. 


These  comments  are  summarized  below  by 
the  issues  identified  in  the  Federal  Register 
notice. 

1.  General  Comments 

Most  commenters  support  PMVI  as  an  ef- 
fective program  that  reduces  deaths  injuries 
and  crashes.  A small  number  of  non-PMVI 
States  oppose  periodic  motor  vehicle  inspec- 
tion, but  they  support  random  or  spot  inspec- 
tions as  a highway  safety  countermeasure. 
These  non-PMVI  States  also  support  ran- 
dom inspection  of  commercial  vehicles,  and 
periodic  inspections  of  school  buses. 

Several  respondents  pointed  out  that  vehicle 
owners  are  keeping  their  vehicles  longer.  As 
vehicles  become  older  and  wear  out,  they 
become  unsafe  without  continuing  inspec- 
tion and  maintenance  practices. 

A number  of  commenters  believe  the 
Federal  Government  should  update  the 
VIU  standards  and  the  Highway  Safety  Pro- 
gram Manual  to  account  for  new  technology 
in  motor  vehicles  such  as  the  anti-lock  brak- 
ing system,  four-wheel  steering,  on-board 
diagnostics,  etc.  They  believe  these  stand- 
ards would  assist  the  States  in  developing 
procedures  for  inspecting  the  current 
vehicles  that  have  incorporated  technologi- 
cal improvements. 

In  addition,  they  suggested  that  a collateral 
Federal  role  is  to  review  and  amend  the 
existing  Federal  Motor  Vehicle  Safety 
Standards  (FMVSS)  to  include  on-board 
diagnostics  to  provide  improved  inspec- 
tability  of  safety  components,  such  as  the 
thickness  of  brake  friction  materials  without 
requiring  disassembly  of  the  brake  system. 

While  most  commenters  do  not  believe 
PMVI  should  be  Federally  mandated,  they 


SUMMARY  OF  PUBLIC  HEARINGS  AND  COMMENTS  TO  DOCKET  NO.  88-09  NOTICES  1 AND  2 53 


advocated  Federal  guidance  to  help  the 
States  strengthen  their  programs.  A small 
number  urged  that  a combination  of  Federal 
sanctions  and  incentives  would  be  effective 
in  achieving  uniform  PMVI  programs. 

2.  Federal  Register  Issues 

To  assist  in  commenting  to  the  Federal 
Register  notice,  NHTSA  included  a list  of 
issues  to  be  addressed.  While  other  issues 
could  have  been  addressed,  no  comments  on 
other  issues  were  received. 

Issue  No.  1:  Information  on  cost-effective- 
ness of  benefits  and  costs  of  vehicle  inspec- 
tions. 

Most  commenters  believe  that  PMVI 
produces  more  benefits  compared  to  costs. 
Several  PMVI  States  cited  very  general  crash 
data  showing  reductions  in  crashes,  injuries 
and  fatalities  and  after  PMVI  was  intro- 
duced. These  States  also  cited  data  which 
showed  reductions  in  mechanical  failures 
causing  or  contributing  to  crashes  over  time. 
Some  respondents  stated  the  logic  of  inspec- 
tion: vehicle  failures  cause  crashes,  inspec- 
tion detects  failures,  therefore,  inspection 
reduces  crashes.  Several  refer  to  the  benefit- 
cost  study  of  PMVI  in  the  State  of  New  Jer- 
sey, entitled  CAMVIS,  Comprehensive 
Analysis  of  the  Motor  Vehicle  Inspection  Sys- 
tem, dated  August  1982.  This  study  involved 
a time-series  regression  analysis  of  New  Jer- 
sey fatalities,  injuries,  total  crashes  and  death 
rates  for  100,000,000  miles  travelled  from 
1929-1979.  The  authors  estimated  that  in- 
spection saved  at  least  314  lives  annually  in 
New  Jersey.  Total  costs  were  estimated  at 
about  83  million  dollars.  The  authors  found 
a benefit-cost  ratio  of  at  least  1.85  to  1 for 
PMVI  in  New  Jersey. 


Peter  D.  Loeb,  Associate  Professor  of 
Economics,  has  conducted  research  in  this 
area  in  New  Jersey.  He  testified  that  his 
research  has  established  empirical  evidence 
that  motor  vehicle  inspection  has  a sig- 
nificant negative  effect  on  automobile 
fatality  rates,  and  that  motor  vehicle  inspec- 
tion appears  to  be  cost-effective  in  New  Jer- 
sey. 

Several  PMVI  States  point  out  that  25-38 
percent  of  vehicles  are  rejected  for  vehicle 
failures,  which  suggests  the  effectiveness  of 
PMVI.  One  commenter  stated  that  45  mil- 
lion crash-damaged  vehicles  are  returned  to 
the  highways  without  safety  or  emissions  in- 
spections, and  that  the  NHTSA  Heavy  Truck 
Safety  Study  shows  that: 

"...brake  system  performance  could  be  in- 
volved as  a contributing  factor  in  as  many 
as  one-third  of  all  truck  accidents." 

The  Illinois  Department  of  Transportation 
submitted  a paper  which  compares  general 
crash  trends  of  single  vehicle  crashes  of  pick- 
up trucks,  and  vans,  before  and  after  they 
were  removed  from  the  semi-annual  safety 
inspection  program  in  1984.  A comparison 
of  the  data  for  the  two  periods  of  1984 
revealed  almost  a 25  percent  increase  in  the 
daily  number  of  crashes  of  pickup  trucks  and 
vans.  Further,  before  and  after  comparative 
analyses  show  increases  in  injuries  and 
property  damage. 

A few  of  the  non-PMVI  States  stated  that 
according  to  their  crash  records,  defective 
equipment  was  identified  as  a contributing 
factor  in  less  than  two  percent  of  crashes; 
therefore,  the  cost  of  PMVI  is  not  justified. 

Other  respondents  believe  that  a benefits 
determination  cannot  be  done  by  correlating 
current  programs  with  fatality  and  crash 
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rates.  Only  a properly  designed  study  by  an 
independent  organization  can  resolve  the 
matter.  Data  linking  mechanical  failures  and 
crashes  are  difficult  to  obtain  because  law 
enforcement  personnel  are  not  mechanics, 
and  their  first  concern  at  a crash  scene  is  care 
of  the  injured,  and  clearing  the  site  of 
hazards.  One  commenter  indicated  that 
traditional  cost-benefit  models  are  inap- 
propriate from  a public  health  and  safety 
perspective.  No  other  regulatory  activity 
directed  at  reducing  a toll  of  46,000  deaths 
per  year  is  held  to  such  a standard,  in  which 
the  value  of  benefits  should  exceed  costs. 

The  Insurance  Institute  for  Highway  Safety 
comments  that  there  is  no  conclusive 
evidence  that  motor  vehicle  inspection  is  ef- 
fective or  ineffective  in  reducing  crashes. 
Reducing  the  number  of  defective  vehicles 
is  not  likely  to  have  a large  effect  on  the  total 
number  of  crashes.  To  judge  the  true  effect 
of  motor  vehicle  inspection  programs,  a re- 
search project  would  have  to  be  conducted 
which  would  identify  safety-related  vehicle 
deficiencies  that  would  be  corrected  as  a 
result  of  the  inspection  process.  Crashes  af- 
fected by  those  deficiencies  would  be  ex- 
amined to  determine  whether  the  inspection 
program  would  have  reduced  the  frequen- 
cies of  the  crashes. 

Issue  No.  2:  Are  any  additional  and  more 
current  data  available  regarding  the  issue  of 
involvement  of  vehicle  mechanical  failures 
in  crashes?  Is  this  issue  serious  enough  to 
warrant  renewed  emphasis  establishing  and 
improving  motor  vehicle  inspection 
programs?  Who  should  take  the  lead  role? 

Several  PMVI  States  responded  to  the  issue 
of  involvement  of  vehicle  mechanical 
failures  in  crashes  by  citing  numbers  and 
percentages  of  component  failures  detected 
through  inspection.  For  example,  Texas 


states  that  in  1987,  over  260,000  vehicles 
were  rejected  for  brake  failures,  Missouri 
states  that  it  rejects  annually  almost  21.6  per- 
cent of  vehicles  inspected,  and  Virginia  indi- 
cates that  the  percent  of  defective  vehicles 
increased  from  21.6  percent  in  1982  to  34 
percent  in  1986. 

Most  of  the  comments  were  directed  toward 
the  issues  of  renewed  emphasis  of  PMVI  and 
State  and  Federal  roles.  Most  commenters 
believe  NHTSA  is  the  logical  entity  to  estab- 
lish minimum  guidelines  to  assure  nation- 
wide uniformity,  and  that  NHTSA  should 
renew  emphasis  in  establishing  and  improv- 
ing PMVI  programs.  Virginia  believes  its 
experience  exemplifies  the  need  for 
renewed  emphasis  and  that  the  individual 
States  should  take  the  lead  role.  Missouri 
believes  the  States,  NHTSA,  a renewed 
Vehicle  Equipment  Safety  Commission  and 
the  American  Association  of  Motor  Vehicle 
Administrators  should  be  involved  to  en- 
courage uniformity  of  procedures  and 
guidelines. 

The  Motor  Vehicle  Manufacturers  Associa- 
tion (MVMA)  comments  that  it  supports 
motor  vehicle  inspection  by  publishing  the 
Vehicle  Inspection  Handbook  for  passenger 
cars,  and  for  trucks,  buses  and  school  buses 
in  cooperation  with  the  American  Associa- 
tion of  Motor  Vehicle  Administrators.  The 
handbooks  which  are  updated  annually,  pro- 
vide States  with  appropriate  testing  methods 
for  vehicle  subsystems  and  are  the  founda- 
tion for  most  State  inspection  programs. 
MVMA  recommends  NHTSA  adopt  its 
handbooks. 

Issue  No.  3:  Should  the  movement  of 
vehicles  between  States  be  a sufficient 
reason  for  all  States  to  have  PMVI  laws? 
How  should  this  result  be  encouraged? 
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Most  respondents  recognize  that  vehicle 
movement  is  national  in  scope  due  to  our 
mobile  and  transient  society.  Oklahoma 
reports  that: 

"Eighteen  percent  of  all  vehicles  registered 
in  Oklahoma  in  1987  were  transient  from 
other  States.  Nationwide  criteria  and 
uniform  PMVI programs  would  create  less 
confusion  for  the  vehicle  owners  as  they 
move  from  State  to  State." 

Several  States  support  NHTSA  issuance  of 
uniform  standards,  but  they  do  not  support  a 
Federally  mandated  program. 

Issue  No.  4:  Is  there  information  on  the 
accurate  detection  of  faulty  vehicle  com- 
ponents before  they  cause  or  contribute  to  a 
possible  crash? 

Few  commenters  addressed  this  issue.  One 
states  that  faulty  vehicle  components  are  dif- 
ficult to  detect  even  for  the  most  ex- 
perienced inspectors.  Contributing  factors 
such  as  metal  stress  contribute  to  the  difficul- 
ty of  detection.  Virginia  states  that  the  key  in 
controlling  undetected  or  uncorrected 
failures  lies  with  proper  training  of  inspec- 
tors and  managers,  coupled  with  enforce- 
ment activities  and  random  roadside 
inspections.  Other  commenters  state  that  in- 
formation is  not  available  on  the  detection  of 
faulty  components. 

The  Coalition  for  Safer  Cleaner  Vehicles 
(CSCV)  states  that  it  is  widely  recognized 
that  existing  State  vehicle  safety  inspections 
are  limited  in  their  ability  to  examine  brake 
systems  effectively.  This  points  to  the  need 
for  enhancing  inspectability  of  such  critical 
safety  components  through  issuance  of 
Federal  Motor  Vehicle  Safety  Standards  and 
improving  inspection  methodology  and 
equipment.  Automated  equipment  is  avail- 


able, such  as  computer  controlled 
dynamometers  which  test  brake  capacity 
under  loaded  conditions. 

Issue  No.  5;  Comparisons  between  various 
types  of  inspection  programs  in  reducing 
crashes.  Is  it  possible  to  inspect  vehicles  only 
after  a certain  number  of  miles  and/or  age? 

The  commenters  indicate  that  comparisons 
of  vehicle  related  crashes  between  PMVI, 
non-PMVI  and  random  inspections  States 
would  be  difficult.  The  data  are  neither  reli- 
able nor  accurate  because  police  officers  are 
not  adequately  trained  to  recognize  equip- 
ment failures  and  it  is  difficult  to  determine 
the  contribution  of  vehicle  component 
failure  to  a crash. 

Further,  the  respondents  indicate  that  older 
vehicles  may  require  a higher  frequency  of 
inspection  than  newer  ones.  However,  much 
depends  on  a particular  owner’s  driving 
habits  and  maintenance  practices  and  that  it 
may  not  be  possible  to  discriminate  among 
vehicles  based  on  age  or  mileage.  Also,  such 
a system  would  be  administratively  unwork- 
able. 

Issue  No.  6:  Information  on  the  cost  and 
benefits  of  combining  emissions  and  safety 
inspection. 

Respondents  on  this  issue  support  combin- 
ing emissions  and  safety  inspections  because 
it  is  logical,  cost-effective  and  convenient  to 
the  motorist.  Vehicle  owners  are  more  satis- 
fied to  present  their  vehicles  once  for  both 
inspections  rather  than  t\\ice  for  separate 
inspections.  A commenter  from  New  York 
noted  that  after  repeal  of  the  PMVI  law  in 
his  State,  law  enforcement  paid  little  atten- 
tion to  enforcing  emission  requirements.  In 
New  York  emissions  and  safety  inspections 
are  combined  in  the  New  York  metropolitan 
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area,  and  the  data  for  both  inspections  are 
collected  electronically.  In  the  early  1970’s, 
however,  Hawaii  found  that  it  was  difficult  to 
manage  both  safety  and  emissions  inspec- 
tions at  the  same  facility  at  the  same  time. 
(Hawaii  no  longer  conducts  emissions  test- 
ing). 

As  expressed  at  one  of  the  hearings,  the 
Colorado  experience  in  implementing  an 
emissions  inspection  program  could  parallel 
and  lend  support  to  the  reinstatement  and 
implementation  of  a safety  inspection  pro- 
gram. Colorado  no  longer  has  a safety  in- 
spection, due  to  the  repeal  of  their  PM  VI  law 
in  1981. 

The  Coalition  for  Safety  Cleaner  Vehicles 
(CSCV)  indicates  that  in  a centralized  emis- 
sions inspection  system,  vehicle  owners  are 
already  being  required  to  take  their  vehicles 
in  for  one  inspection,  the  physical  plant  is  set 
up  and  the  site  is  already  in  place.  Provided 
that  the  existing  buildings  and  sites  are  large 
enough  to  accommodate  additional  test 
equipment  and  marginally  longer  lines,  a 
strong  case  exists  for  combining  both 
programs.  If  the  necessary  inspection  equip- 
ment cannot  be  fitted  into  the  existing 
facilities  for  combining  safety  and  emissions, 
facilities  would  have  to  be  built. 

Issue  No.  7:  Guidelines  and  procedures  that 
would  be  practical  and  not  costly  for  inspect- 
ing motor  vehicles  including  the  braking  sys- 
tem. 

The  commenters  that  address  this  issue,  for 
the  most  part,  confine  their  comments  to  the 
braking  system.  One  respondent  states  that 
a platform  type  brake  tester  should  be  re- 
quired in  inspecting  brakes,  and  one  front 
and  rear  wheel  should  be  removed  to  inspect 
lining  thickness.  Missouri  believes  removing 
the  one  wheel  to  inspect  internal  brake  com- 


ponents is  workable  but  a better  method  for 
testing  brake  performance  should  be  pur- 
sued. 

The  CSCV  comments  that  the  current 
vehicle  population  does  not  lend  itself  to 
quick  or  easy  inspection.  Some  safety-critical 
components  are  needlessly  difficult  to  reach 
and  measure,  which  is  the  reason  Congress 
required  the  issuance  of  vehicle-in-use 
standards.  The  CSCV  further  states  that  the 
answer  is  not  more  costly  and  more  sophisti- 
cated test  equipment,  nor  is  it  a requirement 
to  remove  wheels  and  disassemble  the  brak- 
ing system.  The  simple  answer  is  to  require 
friction  material  wear-warning  indicators  as 
part  of  the  braking  system  and  its  replace- 
ment parts,  as  some  manufacturers  are  al- 
ready doing. 

Issue  No  8:  Effectiveness  and  costs  of  ran- 
dom or  spot  inspection  programs  in  com- 
parison to  PMVI  programs. 

Most  commenters  responding  to  this  issue 
oppose  the  use  of  random  or  spot  inspections 
as  an  alternative  to  PMVI.  Typically,  these 
commenters  state  that  annual  inspections  of 
all  vehicles,  at  a fixed  facility,  allows  for  a 
thorough  inspection  of  the  vital  systems  and 
components  of  a motor  vehicle.  Oklahoma 
states  that: 

'[..we  utilize  random  or  spot  inspections  to 
check  for  compliance  to  our  Inspection 
Program.  We  contend  random  or  spot  in- 
spections alone  are  inefficient  due  to  the 
number  of  man-hours  involved,  the  small 
percentage  of  vehicles  checked  and  the 
overall  effectiveness." 

The  State  of  Ohio,  which  has  a random  in- 
spection program,  supports  random  or  spot 
inspection  because  it  believes  this  type  of 
program  provides  an  effective  deterrent  to 
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those  who  drive  defective  vehicles.  Com- 
ments from  random  or  spot  inspection  States 
other  than  Ohio,  state  that  vehicle  safety 
equipment  requirements  are  enforced 
during  traffic  patrol  and  enforcement  duties. 
To  support  the  view  that  random  inspection 
is  more  effective  than  PMVI,  four  random  or 
spot  inspection  States  cite  data  from  the 
crash  records  showing  a small  percentage  of 
vehicle  with  mechanical  failures  causing  or 
contributing  to  crashes. 

Issue  No.  9:  How  might  technological  im- 
provements affect  the  frequency  of  PMVI  as 
well  as  the  procedures  and  equipment 
needed  for  inspection? 

The  respondents  recognize  that  vehicles  are 
now  generally  safer  due  to  technological  ad- 
vances of  the  past.  Most  commenters  recog- 
nize that  technological  improvements 
should  also  be  part  of  the  inspection  process. 
Also,  systems  such  as  on-board  diagnostics 
should  have  the  capability  of  uniform 
hardware  connectors  for  periodic  testing  and 
evaluation.  New  systems  such  as  anti-lock 
braking,  airbags,  four-wheel  steering,  etc., 
may  require  more  sophisticated  testing 
equipment  and  procedures.  A number  of 
commenters  indicate  that  NHTSA  has  a 
responsibility  to  issue  vehicle-in-use  inspec- 
tion standards,  and  that  these  standards 
should  incorporate  diagnostic  inspection 
pass/fail  criteria  for  the  appropriate  vehicle 
systems. 

Missouri’s  comments  are  typical  of  those 
from  other  States.  Missouri  states  that: 

"...these  technological  improvements 
should  become  part  of  the  safety  inspection 
process.  For  example,  on-board  diagnos- 
tics could  be  monitored  during  the  inspec- 
tion process  by  a computer  at  either  a 
centralized  or  decentralized  inspection 


facility.  We  feel  that  an  upgraded  system  of 
inspection  will  improve  the  quality  of  in- 
spections and  result  in  less  inconvenience 
to  motorists." 

The  repeal  of  Colorado’s  PMVI  law  was  trig- 
gered largely  by  unfavorable  publicity  about 
the  inconsistency  of  inspection  procedures. 
State  officials  felt  that  computerized  inspec- 
tion procedures  would  assure  consistency, 
and  would  provide  confidence  to  the  public 
in  the  results  of  the  inspection.  With  the 
availability  of  new  technology,  much  subjec- 
tivity would  be  removed  from  the  present 
inspection  process  and  the  Colorado  legisla- 
ture might  consider  the  reinstatement  of 
PMVI. 

The  use  of  technologically  improved  inspec- 
tion equipment  and  procedures  was  il- 
lustrated by  the  showing  of  a video  tape  at 
the  public  hearing  in  Washington,  D.C.  Mr. 
Tom  Collier  of  Hamilton  Test  Systems,  Inc. 
showed  the  tape,  which  portrayed  the  use  of 
an  automated,  computerized  safety  inspec- 
tion lane  to  inspect  public  and  private  school 
buses  in  a pilot  project  conducted  in  Dade 
County,  Florida.  For  non-visual  tests, 
automated  and  computerized  equipment 
was  used  specifically  to:  (1)  track  the  iden- 
tification of  the  vehicle,  (2)  test  for  emissions 
with  the  use  of  a dynomometer  as  a precon- 
dition to  the  test,  (3)  test  for  headlight 
aiming  and  light  intensity  (4)  measure  front- 
end  alignment,  and  (5)  test  brakes  with  com- 
puterized dynamic  equipment.  The  same 
technology  is  being  used  to  inspect  pas- 
senger vehicles,  and  the  process  is  being 
demonstrated  in  Connecticut.  The  computer 
makes  the  pass/fail  decisions.  For  visual 
tests,  the  inspector  enters  the  pass/fail  code 
in  the  computer. 

Issue  No.  10:  Feasibility  of  providing  for 
PMVI  as  a part  of  the  warranty  program. 
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Commenters  on  this  issue  uniformly  oppose 
the  inclusion  of  PMVI  under  the  vehicle 
manufacturer’s  warranty  program.  The  com- 
ments state  that  mandated  warranties  would 
be  anticompetitive  for  the  aftermarket  by 
giving  vehicle  manufacturers  a monopoly 
over  vehicle  inspection,  to  be  performed  by 
franchised  dealers.  There  would  be  no 
checks  and  no  independent  aftermarket,  and 
the  public  would  be  potentially  subjected  to 
greater  inconvenience  and  higher  costs.  This 
would  occur  because  vehicle  manufacturers 
would  have  to  recover  not  only  the  inspec- 
tion costs,  but  also  the  administrative  costs 
incurred  in  handling  the  program. 

Ford  Motor  Company  states  that  they  do  not 
believe  that  PMVI  and  warranty  programs 
can  be  combined  because  they  are  separate 
and  distinct  functions.  PMVI  is  a periodic 
event  to  assure  that  vehicles  are  maintained, 
while  warranty  programs  provide  customer 
satisfaction  in  the  event  a vehicle  defect  or 
malfunction  occurs  during  the  warranty 
period,  which  events  may  occur  randomly. 

Also,  Ford  does  not  believe  that  PMVI  could 
be  successfully  integrated  into  a 
manufacturer’s  recommended  maintenance 
schedule.  Little  maintenance  is  required 
until  30,000  miles  have  been  accumulated  on 
the  vehicle.  After  that  point  has  been 
reached,  scheduled  maintenance  intervals 
are  variable.  This  would  make  it  very  difficult 
to  administer  vehicle  inspection  require- 
ments as  part  of  a manufacturer’s  recom- 
mended maintenance  schedule. 

Oklahoma  and  other  States  note  that  older 
vehicles  have  the  most  failures,  there  would 
be  enforcement  difficulties,  and  the  addi- 
tional costs  would  be  passed  on  to  the  con- 
sumer in  inflated  vehicle  purchase  prices. 


In  conclusion,  hearings  and  comments  to  the 
docket  reflect  support  for  PMVI  programs, 
even  though  it  is  admittedly  difficult  to  prove 
effectiveness  on  a benefit-cost  basis.  PMVI 
does  detect  vehicle  component  failures,  but 
the  detection  of  such  failures  in  a crash  situa- 
tion is  difficult.  Comments  from  States  con- 
ducting both  safety  and  emission  inspections 
favor  combining  emissions  and  safety  in- 
spections as  being  cost-effective  and  con- 
venient to  the  motorist.  Most  suggest  that 
technological  improvements  should  be  a 
part  of  the  inspection  process.  All  com- 
menters addressing  this  issue  oppose  the  in- 
clusion  of  PMVI  under  the  vehicle 
manufacturers  warranty  program. 

In  both  the  hearings  and  the  docket  com- 
ments respondents  urge  the  Federal 
Government  to  provide  guidance  and  assis- 
tance on  the  latest  technological  develop- 
ments and  practices  in  PMVI.  However, 
most  agree  that  PMVI  should  not  be 
Federally  mandated. 

B.  Notice  No.  2 

On  May  9,  1989,  a notice  was  published  in 
the  Federal  Resigter  to  announce  the  comple- 
tion of  the  Interim  Final  Report  on  the  ef- 
fectiveness of  State  periodic  motor  vehicle 
inspection  programs,  and  to  request  com- 
ments on  this  Report. 

Thirteen  organizations  submitted  comments 
to  the  docket.  State  agencies  commenting 
included  State  Highway  Patrols,  State 
Departments  of  Transportation  and  State 
Departments  of  Public  Safety,  representing 
seven  States. 

National  organizations  commenting  were 
the  American  Automobile  Association 
(AAA),  National  Automobile  Dealers  As- 
sociation (NADA),  Automobile  Club  of 
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Southern  California,  and  the  Coalition  for 
Safer,  Cleaner  Vehicles  (CSCV).  In  addi- 
tion, we  received  comments  from  Ford 
Motor  Company  and  the  State  University  of 
New  Jersey,  Rutgers. 

In  general.  State  comments  supported  the 
Study.  Wisconsin  has  a random  inspection 
program  and  has  no  plans  to  implement  a 
periodic  program.  Colorado  is  not  likely  to 
consider  reinstating  a PMVI  program  at  this 
time,  since  the  Study  finds  no  strong  correla- 
tion between  crash  reduction  and  PMVI.  For 
the  same  reason,  the  Washington  State 
Patrol  does  not  support  mandatory  PMVI 
programs,  and  feels  that  other  traffic  law 
enforcement  programs  are  more  cost- 
beneficial.  Nevada  does  not  feel  that  PMVI 
would  be  effective  in  reducing  highway  acci- 
dents, and  thus  believes  that  PMVI  should 
not  be  federally  mandated.  However,  any 
guidelines  regarding  vehicle  safety  inspec- 
tions developed  by  the  Federal  Government 
to  strengthen  existing  inspection  programs 
would  be  appreciated.  In  commenting  on  the 
NHTSA  Data  Analysis,  Section  IV,  Illinois 
suggested  that  data  on  tire  failures  would  be 
more  definitive  if  they  could  be  categorized 
by  type  of  failure. 

While  having  no  problems  with  the  interim 
report,  Virginia  reiterated  its  position  that, 
over  the  years,  their  periodic  motor  vehicle 
inspection  is  effective  in  reducing  highway 
crashes  caused  by  vehicle  component 
failures.  Also,  they  believe  that  their  pro- 
gram assures  better  maintained  and 
mechanically  safer  vehicles  than  found  in 
States  with  no  periodic  motor  vehicle  inspec- 
tion. Additionally,  Virginia  recommends 
that  NHTSA  should  consider  mandating 
universal  plugs  or  devices  on  the  vehicle  that 
can  be  accessed  by  inspector/mechanics  to 
inspect  safety  components. 


In  Missouri’s  comments,  it  was  pointed  out 
that  the  report  is  a review  of  old  information 
and  only  Section  IV  on  NHTSA  Data 
Analysis  is  new  research.  They  were  some- 
what disappointed  that  additional  new  re- 
search was  not  conducted. 

With  their  comments,  Missouri  submitted  a 
copy  of  a study  they  conducted  for  their 
PMVI  program,  using  data  from  the  NHTSA 
FARS  file.  Their  findings  paralleled  those  of 
NHTSA  in  Section  IV  of  the  Study  using  the 
Crash  Avoidance  Research  Data  file 
(CARDfile).  Essentially,  Missouri  found 
that  newer  vehicles  have  proportionally 
fewer  vehicle  defect  causation  factors  than 
do  older  vehicles  involved  in  fatal  crashes.  In 
addition,  those  vehicles  registered  in  States 
having  motor  vehicle  inspection  programs 
had  proportionately  fewer  defects  as  causa- 
tive factors  than  States  not  having  such 
programs. 

In  the  comments  from  national  associations, 
the  AAA  felt  that  the  NHTSA  Study  failed 
to  provide  the  comprehensive  evaluation 
called  for  in  P.  L.  100-202,  recognizing  this 
was  due  to  excessive  cost  considerations.  The 
AAA  maintains  its  position  that  State  motor 
vehicle  inspection  programs  definitely 
should  not  be  the  subject  of  a federal  man- 
date. The  AAA  urged  NHTSA  to  consider 
alternatives  or  modifications  to  mandatory 
PMVI,  including  change  of  ownership  safety 
inspections,  biennial  inspections,  and  active 
random  roadside  inspections.  Safety  inspec- 
tion programs  should  be  left  to  the  preroga- 
tive of  each  individual  State,  and  the  AAA 
encouraged  NHTSA  to  continue  investigat- 
ing solutions  to  the  many  problems  as- 
sociated with  PMVI. 

The  Automobile  Club  of  Southern  Califor- 
nia was  not  surprised  that  the  Study  found 
current  State  PMVI  programs  not  effective 
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in  reducing  highway  accident  fatality  rates. 
The  were  pleased  that  NHTSA  realizes  the 
potential  for  accident  reduction  due  to 
vehicle  system  failures,  and  trust  that  the 
findings  will  allow  NETTSA  to  move  rapidly 
to  apply  on-board  diagnostics  system 
monitoring  of  critical  vehicle  safety  systems. 

In  two  separate  comments,  NADA  felt  that 
the  findings  and  conclusions  of  the  report 
appear  to  reflect  consideration  of  those  is- 
sues raised  in  previous  NADA  comments. 
NADA  supports  comprehensive.  State  ad- 
ministered, cost-effective,  periodic  safety  in- 
spections utilizing  authorized  private  vehicle 
maintenance  facilities.  In  a later  comment, 
NADA  went  on  record  in  general  support  of 
the  analysis  submitted  by  the  Coalition  for 
Safer,  Cleaner  Vehicles  (discussed  below). 

The  comments  from  the  Coalition  for  Safer, 
Cleaner  Vehicles  (CSCV)  generally  reflect 
disagreement  with  the  Study  findings,  since, 
according  to  CSCV,  available  data  con- 
clusively establishes  the  contribution  of 
vehicle  safety  defects  to  crashes  and  the 
ability  of  effective  PMVI  programs  to  detect 
and  require  correction  or  repair  of  such 
defects.  CSCV’s  position  is  that  the  positive 
cost-benefit  ratio  of  PMVI  has  been 
demonstrated  in  a number  of  the  previous 
comments  to  the  docket  on  the  effectiveness 
of  PMVI.  If  NHTSA  believes  there  is  a lack 
of  credible  data  on  the  potential  value  of 
PMVI,  CSCV  felt  that  NHTSA  should 
recommend  an  independent,  objective  study 
of  PMVI  and  its  benefits,  including  the 
proposal  of  such  pilot  or  demonstration 
programs  as  may  be  appropriate. 

Further,  CSCV  felt  that  the  report  is  not 
based  upon  scientific  studies  of  vehicle 
defects  and  their  possible  implication  in 
crashes,  since  the  report  relies  almost  ex- 
clusively upon  two  types  of  databases,  PARS 


and  CARDfile,  derived  from  police  accident 
reports  which  they  argue  are  unreliable.  Fur- 
ther, CSCV  points  out  that  neither  of  these 
databases  was  designed  to  study  vehicle 
defects  or  their  possible  implication  as  caus- 
ing or  contributing  to  crashes. 

In  addition,  CSCV  feels  that  NHTSA’s 
review  of  the  PMVI  literature  is  biased,  since 
it  is  primarily  based  on  the  NHTSA  report, 
Cost-ejfectiveness  of  Periodic  Motor  Vehicle 
Inspection  (PMVI):  A Review  of  the  Litera- 
ture, which  they  believe  is  slanted  to  finding 
the  lack  of  proof  of  positive  costA>enefits  of 
PMVI.  Moreover,  CSCV  felt  that  the  cost- 
benefit  computation  of  this  cost-effective- 
ness report  is  based  solely  upon  the 
economic  benefits  of  reducing  general  acci- 
dent rates  and  avoiding  injury,  and  assigns  no 
value  to  the  contribution  that  the  report 
recognized  PMVI  makes  to: 

"...improving  the  general  condition  of 
vehicles  and  perhaps  also  in  improving  the 
quality  of  repairs  carried  out  by  the 
automotive  repair  industry." 

Finally,  CSCV  stated  that  the  Study  lacks 
analysis  of  current  new  high-technology  in- 
spection systems,  and  instead,  focuses  upon 
deficiencies  of  past  PMVI  programs  that 
have  been  repealed,  or  existing  PMVI 
programs  that  have  been  little  changed  since 
the  Safety  Acts  were  enacted  in  1966.  They 
believe  that  neither  sophisticated  PMVI 
testing  nor  the  need  to  facilitate  access  to 
on-board  diagnostic  data  has  been  con- 
sidered, although  NHTSA  has  the  statutory 
authority  to  impose  vehicle  connectibility 
standards. 

The  Ford  Motor  Company  offered  no 
specific  comments  on  the  report,  except  to 
commend  the  agency  on  the  comprehensive 
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manner  in  which  the  various  PMVI  issues 
have  been  covered  in  the  Study. 

The  comments  from  the  State  University  of 
New  Jersey,  Rutgers  indicated  that  the 
debate  regarding  the  effectiveness  of  PMVI 
will  most  likely  continue  until  some  accepted 
body  of  research  provides  conclusive 
evidence  one  way  or  another.  Other 
econometric  models  not  included  in  the  bib- 
liography of  the  report  were  referenced. 
However,  the  papers  on  these  models  were 
made  available  at  the  PMVI  Study  hearing 
in  Washington,  D.  C.  on  September  27, 1988. 
More  recent  research  was  mentioned  which, 
as  contended  by  the  Rutger’s  commenter, 
provides  statistical  evidence  supportive  of 
motor  vehicle  inspection. 


In  conclusion,  the  docket  coments  to  the 
Interim  Final  Report  did  not  introduce  new 
evidence  that  would  cause  changes  in  the 
Report.  Those  States  and  organizations  sup- 
porting PMVI  reiterated  this  support  in  their 
comments,  especially  those  from  the  Coali- 
tion for  Safer,  Cleaner  Vehicles  (CSCV). 
Although  CSCV  criticized  the  Interim  Final 
Report,  particularly  in  their  desire  to  see 
more  scientific  research  conducted  and  the 
use  of  improved  data,  the  Report  was 
prepared  utilizing  available  resources  of  re- 
search, crash  and  vehicle  component  failure 
data.  Any  additional  research  or  study,  as 
suggested  by  CSCV,  would  be  significantly 
beyond  the  scope,  available  resources  and 
time  frame  established  in  the  Study  plan. 
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• Currently  21  States  and  the  District  of 
Columbia  have  PMVI  programs.  An  addi- 
tional 16  States  require  an  annual  inspection 
of  school  buses.  Nineteen  of  the  29  non- 
PMVI  States  carry  out  spot  or  random  in- 
spection of  passenger  vehicles.  Fourteen 
PMVI  States  and  the  District  of  Columbia, 
and  18  non-PMVI  States  inspect  for  vehicle 
emissions.  For  the  PMVI  States  there  is  con- 
siderable variation  in  the  equipment  items 
inspected,  and  the  procedures,  rules  and 
regulations  for  inspections. 

The  American  National  Standard  Institute 
(ANSI)  originally  developed  and  issued  in- 
spection standards  and  procedures,  with  the 
latest  revision  issued  in  1973.  NHTSA  en- 
dorsed these  standards  and  procedures  as 
provided  in  the  NHTSA  Highway  Safety 
Guideline  No.  1,  Periodic  Motor  Vehicle 
Inspection.  In  1973,  NHTSA  modified  its 
endorsement  with  the  issuance  of  its 
Vehicle-In-Use  Inspection  Standards.  How- 
ever, NHTSA  has  not  revised  nor  issued  fur- 
ther PMVI  materials  since  these  VIU 
Standards  of  1973.  In  1978,  the  American 
Association  of  Motor  Vehicle  Ad- 
ministrators (AAMVA)  issued  recom- 
mended guidelines  for  the  inspection  of 
vehicle  systems  and  components.  The  Motor 
Vehicle  Manufacturers  Association 
(MVMA),  in  cooperation  with  AAMVA, 
publishes  Vehicle  Inspection  Handbooks, 
with  updates  issued  on  an  annual  basis. 

Most  commenters  to  the  docket  and  in  the 
public  hearings  expressed  the  desirability  of 
receiving  guidance  from  the  Federal  level  on 
PMVI  to  help  strengthen  State  programs.  At 
the  same  time,  they  said  that  PMVI  should 
not  be  Federally  mandated  as  in  the  past. 
Regarding  Federal  funding  for  PMVI,  there 
was  no  strong  sentiment  in  the  comments  for 
direct  support  to  the  States,  since  the  pro- 


gram is  generally  self-sustaining  through  in- 
spection fees. 

• Nineteen  of  22  PMVI  States  have  chosen 
the  State  Licensed  and  Appointed  system  as 
the  preferred  way  to  implement  a mandatory 
motor  vehicle  inspection  program.  The  fac- 
tors of  lower  cost  and  less  inconvenience 
played  a large  part  in  the  State  decisions  to 
choose  this  type  of  system. 

There  is  considerable  evidence  in  the  litera- 
ture that  PMVI  programs  are  far  from  being 
as  effective  improving  vehicle  safety  condi- 
tions as  would  be  desirable.  Many  areas 
which  have  PMVI  do  not  require  inspection 
of  all  important  safety  components,  and 
many  licensed  inspection  stations  do  not 
conduct  proper  inspections  of  all  the  com- 
ponents they  are  required  by  law  to  inspect. 
In  addition,  there  is  evidence  that  frequently, 
repairs  of  inspected  components  which  were 
found  to  be  defective  were  not  properly 
made. 

As  expressed  in  the  docket  comments  and  in 
hearing  testimony,  the  public  generally 
favors  and  has  confidence  in  a well  con- 
ducted PMVI  program,  not  only  related  to 
safety,  but  as  a means  of  keeping  down  long- 
term maintenance  costs. 

® From  the  comments  to  the  docket  and 
testimony  at  the  public  hearings,  the  impor- 
tance of  technological  improvements  is 
strongly  evident.  In  addition  to  technology  in 
the  inspection  facilities,  the  commenters 
also  suggested  that  Federal  Motor  Vehicle 
Safety  Standards  (FMVSS)  should  be 
reviewed  and  amended  to  include  on-board 
diagnostic  technology  to  improve  the  quality 
of  inspection  of  safety  components. 
Missouri’s  comment  is  typical  of  those  from 
other  States,  indicating  that  technological 
improvements  should  be  a part  of  the  inspec- 
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tion  process,  including  the  monitoring  of  on- 
board diagnostics;  and  such  an  upgraded  sys- 
tem  would  improve  the  quality  of 
inspections,  with  less  motorist  incon- 
venience. Colorado  stated  that  com- 
puterized procedures  would  assure 
consistency  and  provide  confidence  to  the 
public  on  inspection  results,  removing  much 
of  the  subjectivity  from  the  current  inspec- 
tion process. 

In  the  Washington,  D.C.  public  hearing,  a 
pilot  school  bus  computerized  inspection 
system  in  Florida  was  shown  on  video  tape, 
illustrating  the  availability  and  use  of  new 
technology.  The  same  type  of  system  could 
be  used  to  inspect  passenger  vehicles,  and  is 
being  demonstrated  in  Connecticut.  Some  of 
the  European  countries,  as  well  as  other 
foreign  countries  are  also  investigating  and 
using  advanced  equipment  for  inspection. 

• Fourteen  PMVI  States  and  the  District  of 
Columbia  also  inspect  for  emissions  in  desig- 
nated non-attainment  air  quality  areas  iden- 
tified by  the  Environmental  Protection 
Agency.  Eighteen  other  States  inspect  only 
for  emissions  in  designated  non-attainment 
and  quality  areas.  Where  both  type  inspec- 
tions are  conducted,  most  PMVI  States  com- 
bine safety  and  emission  inspections. 

New  Jersey  combined  safety  and  emission 
inspections  in  1973  and  found  such  a system 
cost-effective.  In  addition  to  motorist  con- 
venience, the  combination  inspection  avoids 
the  need  to  maintain  more  than  one  level  of 
supervision.  In  responding  to  the  docket,  all 
commenters  support  combining  emission 
and  safety  inspections  because  it  is  logical, 
cost-effective  and  convenient  to  the 
motorist.  Colorado  indicates  that  its  ex- 
perience in  implementing  an  emission  in- 
spection could  parallel  and  lend  support  to 


the  reinstatement  and  implementation  of  a 
safety  inspection  program. 

• In  the  review  of  the  literature,  most 
studies  of  inspected  and  uninspected 
vehicles  found  a correlation  between  better 
vehicle  condition  and  the  presence  of  an 
inspection  program.  However,  most  of  the 
literature  concluded  that  reliability  or  effec- 
tiveness of  the  PMVI  process  in  detecting 
and  correcting  vehicle  component  failures  is 
generally  poor.  In  determining  changes  in 
vehicle  component  related  crashes  with 
PMVI,  previous  researchers  questioned  the 
ability  to  evaluate  PMVI  effectiveness  by 
looking  at  vehicle-defect  crash  rates.  This  is 
due  largely  to  the  small  proportion  of 
vehicle-defect  crashes  found  in  crash  inves- 
tigations. Considering  reduction  in  crashes 
as  a result  of  PMVI,  the  studies  in  the  litera- 
ture are  generally  inconclusive  and  unreli- 
able, either  due  to  the  lack  of  credible  data, 
or  due  to  weaknesses  in  the  study  design. 
Some  studies  show  a positive  effect  as  a 
result  of  PMVI,  others  no  effect,  and  in  some 
instances,  a negative  effect  was  shown. 

Considering  cost-effectiveness  of  PMVI, 
none  of  the  reviewed  studies  provide 
credible  evidence  that  current  PMVI 
programs  are  cost-effective.  This  is  mainly 
because  there  is  a shortage  of  convincing 
research  on  the  effectiveness  of  PMVI  in 
reducing  vehicle-defect  related  crashes. 

• NHTSA  analysis  of  the  Fatal  Accident 
Records  System  (FARS)  data  and  State 
crash  data  files  failed  to  show  any  evidence 
in  the  crash  data  examined  which  would  sug- 
gest that  PMVI  programs  affect  the  crash 
involvement  rates  of  older  vehicles  com- 
pared to  newer  vehicles.  The  fatal  crash  in- 
volvement rate  of  older  vehicles  compared 
to  new  vehicles  was  not  significantly  dif- 
ferent between  PMVI  and  non-PMVI 
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States.  State  data  files  in  total  crash  involve- 
ment did  not  indicate  a difference  between 
the  crash  involvement  rate  by  model  year, 
PMVI  compared  to  non-PMVI  States. 

In  addition  to  the  crash  involvement  rate 
analysis,  data  from  the  Crash  Avoidance  Re- 
search Data  file  (CARDfile)  were  analyzed. 
The  CARDfile  analysis  suggests  that  PMVI 
has  a small  positive  impact.  In  the  CARDfile 
analysis  non-PMVI  States  reported  a sig- 
nificantly higher  percentage  of  old  and  new 
crash  involved  vehicles  with  defective  tires, 
brakes,  and  lights  than  PMVI  States.  In  a 
further  analysis  of  PARS  data,  the  contribu- 
tion of  vehicle  component  failures  to  crashes 
confirmed  the  findings  in  the  CARDfile 
analysis.  These  findings  are  consistent  with 
the  Indiana  Tri-level  Study.  Tire  failures  ac- 
counted for  the  majority  of  the  increased 
percentage  of  component  failures  reported 
in  the  non-PMVI  States. 

As  indicated  in  the  literature  review, 
NHTSA  analysis  of  various  data  files,  com- 


ments to  the  docket  and  public  hearings,  the 
task  force  found  no  conclusive  evidence  that 
PMVI  is  or  is  not  effective  in  reducing  high- 
way crashes.  The  literature  review  and  com- 
ments to  the  docket  revealed  that  PM\1  was 
effective  in  limiting  the  number  of  poorly 
maintained  vehicles  on  the  highways.  Our 
attempts  to  correlate  this  with  a reduction  in 
crashes  on  the  highways  failed  to  show  any 
significant  effect  of  PMVI.  The  analyses  of 
the  PARS  and  State  Crash  data  did  not  show 
crash  reduction  results  benefits  in  PMVI 
States.  The  CARDfile  analysis  did  show 
benefits  for  PMVI  in  terms  of  vehicle  com- 
ponent failures,  but  the  benefits  were  so 
small  (a  maximum  1.5%  reduction,  for  older 
vehicles)  as  to  not  have  much  practical  sig- 
nificance. While  the  accident  data  files  that 
currently  exist  (PARS,  State  Crash  Data  and 
CARDfile)  have  limitations,  they  and,  par- 
ticularly the  CARDfile,  can  be  used  to  assess 
some  of  the  effects  of  PMVI  on  crash  fre- 
quency. 
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Glossary 


Cost  Benefit  - A method  of  analyzing  and 
measuring  the  cost  of  a program  compared 
to  a measure  of  expected  benefits. 

Cost-Effectiveness  - A method  of  analyzing 
and  comparing  the  cost  of  alternative  sys- 
tems for  achieving  agreed  upon  goals. 

Diagnostic  Inspection  - A method  of  testing, 
checking  and  analyzing  safety  and  perfor- 
mance systems  of  a motor  vehicle  with  the 
most  sophisticated  equipment  available. 

Failure  - An  out-of-specification  condition 
in  at  least  one  aspect  of  the  criteria  of  a 
vehicle  system  or  component  established  by 
the  States  in  their  PMVI  programs. 

Outage  Rate  - A comparison  of  the  condi- 
tion of  vehicles  based  on  the  total  number  of 


vehicle  component  failures  divided  by  the 
total  number  of  component  tests. 

Random  Inspection  - A system  of  selection 
of  motor  vehicles,  based  on  probability  of 
occurrence,  from  the  traffic  stream  by 
authorized  representatives  of  a State  to  con- 
duct a test  or  check  of  vehicle  safety  systems 
or  components  in  accordance  with  State  es- 
tablished inspection  standards  and  proce- 
dures. 

Trial  Substitute  Motor  Vehicle  Inspection 

Program  - An  opportunity  for  a State  to  con- 
duct an  experimental,  pilot  or  demonstration 
program,  using  acceptable  inspection  stand- 
ards and  procedures  and  an  evaluation 
design. 
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PART  570— VEHICU  IN  USE  INSPEaiON  STANDARDS 

Subpflft  A" " Vthicltts  with  GVW8  9I  10,000  Pounds  of  Loss 
(Oockot  No.  7M) 

Composito  of  Notices  1,  2,  4,  S,  6 


Subpert  A— Vohiclos  With  6VWI  el  10,000 
Pounds  or  Loss 

570.1  Scope 

570.2  Purpose 

570.2  Applicability 

570.4  DoAnitiens 

570.5  Sonrico  broke  system 

570.6  Broke  power  unit 

570.7  Steering  systems 
570.B  Suspension  systems 

570.9  Tires 

570.10  Wheel  ossembiies 

AxrTHORiTT:  Sees.  103,  108,  119,  Public  Law  89- 
563,  80  SUt.  718,  15  U.S.C.  1392,  1397,  1407; 
delegation  of  authority  at  49  CFR  1,51. 

I 570.1  Scope.  This  part  specifies  standards 
and  procedures  for  inspection  of  hydraulic  serv- 
ice brake  systems,  steering  and  suspension  sys- 
tems, and  tire  and  wheel  assembliM  of  motor 
vehicles  in  use. 

I 570.2  Purpose.  The  pnrpoee  of  this  part  is 
to  establish  criteria  for  the  inspection  of  motor 
vehicles  by  State  inspection  systems,  in  order 
to  reduce  death  and  injuries  attributable  to 
failure  or  inadequate  performance  of  motor  ve- 
hicle systems. 

f 570.3  Appiicabitify.  This  part  does  not  in 
itself  impose  requirements  on  any  person.  It  is 
intended  to  be  implemented  by  States  through 
the  highway  safety  program  standards  issued 
under  the  Highway  Safety  Act  (23  U.S.C.  402) 
with  respect  to  inspection  of  motor  vehicles  with 
gross  vehicle  weight  rating  of  10,000  pounds  or 
less,  except  motorcycles  or  trailers. 

I 570.4  OeBnitiens.  Unl^  otherwise  indi- 
cated, all  terms  used  in  this  part  that  are  defined 


in  49  CFR  Part  571,  Motor  Vehicle  Safety 
Standards,  are  used  as  defined  in  that  part. 

I 570.5  Service  brake  system.  £UnleeB  other- 
wise noted,  the  force  to  be  applied  during  inspec- 
tion procedures  to  power-assisted  and  full-power 
brake  systems  is  25  lb,  and  to  all  other  systems, 
50  lb.  (39  F.R.  12867— April  9,  1974-  Effective: 
5/9/74)3 

(a)  Failure  indicator.  The  brake  system 
failure  indicator  lamp,  if  part  of  a vehicle’s 
original  equipment,  shall  be  operable.  (This 
lamp  is  required  by  Federal  Motor  Vehicle 
Safety  Standard  No.  105,  49  CFR  571.105,  on 
every  new  passenger  car  manufactured  on  or 
after  January  1,  1968,  and  on  other  typee  of 
motor  vehicles  manufactured  on  or  after  Sep- 
tember 1,  1975.) 

1'M‘pection  ‘procedure.  Apply  the  parking  brake 
and  turn  the  ignition  to  start,  or  verify  lamp 
operation  by  other  means  indicated  by  the  vahicl© 
manufacturer  that  the  brake  system  failure  indi- 
cator lamp  is  operable. 

(b)  Brake  eyatem  integrity.  The  brake  sys- 
tem shall  demonstrate  integrity  as  indicated  by 
no  perceptible  decrease  in  pedal  height  under  a 
125  pound  force  applied  to  the  brake  pedal  or  by 
no  illumination  of  the  brake  system  faUme  in- 
dicator lamp.  The  brake  system  shall  withstand 
the  application  of  force  to  the  pedal  without 
failure  of  any  line  or  other  part 

Ins'pectum  procedure.  With  th©  engine  miming 
on  vehicles  equipped  with  power  brake  systems, 
and  the  ignition  turned  to  *^on”  in  other  vehidee, 
apply  a for»  of  125  pounds  to  the  brake  pedal 
and  hold  for  10  seconds.  Note  any  decrease  in 
pedal  height,  and  whether  the  lamp  illuminatas. 

(c)  Brahe  pedal  reaerve.  When  the  brake 
pedal  is  fully  depr^sed,  the  distance  that  the 
pedal  has  traveled  from  its  free  position  diall 
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be  not  greater  than  80  percent  of  the  total  dis- 
tance from  its  free  position  to  the  floorboard  or 
other  object  that  restricts  pedal  traveL 
Inspection  procedure.  Measure  the  distance  (A) 
from  the  free  pedal  position  to  the  floorboard 
or  other  object  that  restricts  brake  pedal  travel. 
Depress  the  brake  pedal,  and  with  the  force 
applied  measure  the  distance  (B)  from  the  de- 
pressed pedal  position  to  the  floorboard  or  other 
object  that  restricts  pedal  travel.  Determine 


the  percentage  as 


A-B 


X 100. 


The  engine  must 


be  operating  when  power- assisted  brakes  are 
checked.  The  pedal  reserve  check  is  not  required 
for  vehicles  equipped  with  full-power  (central 
hydraulic)  brake  systems,  or  to  vehicles  with 
brake  systems  designed  to  operate  with  greater 
than  80  percent  pedal  travel. 

(d)  Service  brake  performance.  Compliance 
with  one  of  the  following  performance  criteria 
will  satisfy  the  requirements  of  this  section. 
Verify  that  tire  inflation  pressure  is  within  the 
limits  recommended  by  vehicle  manufacturer  be- 
fore conducting  either  of  the  following  tests. 

(1)  Boiler-type  or  drive-on  platform  tests. 
The  force  applied  by  the  brake  on  a front 
wheel  or  a rear  wheel  shall  not  diifer  by  more 
than  20  percent  from  the  force  applied  by 
the  brake  on  the  other  front  wheel  or  the  other 
rear  wheel  respectively. 


Inspection  procedure.  The  vehicle  shall  be  tested 
on  a drive-on  platform,  or  a roller-type  brake 
analyzer  with  the  capability  of  measuring  equali- 
zation. The  test  shall  be  conducted  in  accord- 
ance with  the  test  equipment  manufacturer’s 
specifications.  Note  the  left  to  right  brake  force 
variance. 


(2)  Road  test.  The  service  brake  system 
shall  stop  the  vehicle  in  a distance  of  25  feet 
or  less  from  a speed  of  20  miles  per  hour 
without  leaving  a 12-foot-wide  lane. 

Inspection  procedure.  The  road  test  shall  be 
conducted  on  a level  (not  to  exceed  plus  or  minus 
one  percent  grade)  dry,  smooth,  hard-surfaced 
road  that  is  free  from  loose  material,  oil  or 
grease.  The  service  brakes  shall  be  applied  at 
a vehicle  speed  of  20  miles  per  hour  and  the 
vehicle  shall  be  brought  to  a stop  as  specified. 
Measure  the  distance  required  to  stop. 


(e)  Brake  hoses  and  Assertiblies.  [Brake 
hoses  shall  not  be  mounted  so  as  to  contact  the 
vehicle  body  or  chassis.  Hoses  shall  not  be 
cracked,  chafed,  or  flattened-  Protective  devices, 
such  as  “rub  rings,”  shall  not  be  considered  part 
of  the  hose  or  tubing.  (39  F.R.  12867 — April  9, 
1974  Effective:  5/9/74)] 

Inspection  procedure.  Examine  visually,  inspect- 
ing front  brake  hoses  through  all  wheel  positions 
from  full  left  to  full  right  for  conditions  indi- 
cated. 

[Note:  to  inspect  for  (f),  (g),  and  (h)  below, 
remove  at  a minimum  one  front  wheel  and  one 
rear  wheel.] 

(1)  Disc  and  drum  condition.  If  the  dnun 
is  embossed  with  a maximum  safe  diameter 
dimension  or  the  rotor  is  embossed  with  a mini- 
mum safety  thickness  dimension,  the  drum  or 
disc  shall  be  within  the  appropriate  specifica- 
tions. These  dimensions  will  be  found  on  motor 
vehicles  manufactured  since  January  1,  1971,  and 
may  be  found  on  vehicles  manufactured  for 
several  years  prior  to  that  time.  If  the  drums 
and  discs  are  not  embossed  the  drums  and  discs 
shall  be  within  the  manufacturer’s  specifications. 
Inspection  procedure.  Examine  visually  for  con- 
dition indicated,  measuring  as  necessary. 

(g)  Friction  materials.  On  each  brake  the 
thickness  of  the  lining  or  pad  shall  not  be  less 
than  one  thirty-second  of  an  inch  over  the  rivet 
heads,  or  the  brake  shoe  on  bonded  linings  or 
pads.  Brake  linings  and  pads  shall  not  have 
cracks  or  breaks  that  extend  to  rivet  holes  except 
minor  cracks  that  do  not  impair  attachment. 
Drum  brake  linings  shall  be  securely  attached 
to  brake  shoes.  Disc  brake  pads  shall  be  securely 
attached  to  shoe  plates. 

Inspection  procedure.  Examine  visually  for  con- 
ditions indicated,  and  measure  height  of  rubbing 
surface  of  lining  over  rivet  heads.  Measure 
bonded  lining  thickness  over  shoe  surface  at  the 
thinnest  point  on  the  lining  or  pad. 

(h)  Structural  and  mechanical  parts.  Back- 
ing plates  and  caliper  assemblies  shall  not  be 
deformed  or  cracked.  System  parts  shall  not 
be  broken,  misaligned,  missing,  binding,  or  show 
evidence  of  severe  wear.  Automatic  adjusters 
and  other  parts  shall  be  assembled  and  installed 
correctly. 
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Inspection  procedure.  Examine  visually  for  con- 
ditions indicated. 

I 570.6  Brake  power  unit.  Vacuum  hoses 
shall  not  -be  collapsed,  abraded,  broken,  improp- 
erly mounted  or  audibly  leaking.  With  residual 
vacuiun  exhausted  and  a constant  25  pound  force 
on  the  brake  pedal,  the  pedal  shall  fall  slightly 
when  the  engine  is  started,  demoa^rating  integ- 
rity of  the  power  assist  system.  This  test  is 
not  applicable . to  vehicles  equipped  with  full 
power  brake  system  as  the  service  brake  perform- 
ance test  shall  be  considered  adequate  test  of  sys- 
tem performance.  '■  ■ 

Inspection  procedure.  With  engine  running, 
examine  hose  visually  and  aurally  for  conditions 
indicated.  Stop  engine  and  apply  service  brakes 
several  times  to  destroy  vacuum  in  system.  De- 
press brake  pedal  with  25  piounds  of  force  and 
while  maintaining  that  force,  start  the  engine. 
If  brake  pedal  does  not  fall  slightly  under  force 
when  the  engine  starts,  there  i§  & malfunction  in 
the  power  assist  system. 

i 570.7  Steering  systeim. 

(a)  System  play.  Lash  or  free  play  in  the 
steering  system  shall  not  exceed  values  shown  in 
Table  1. 

Inspection  procedure.  With  the  engine  on  and  the 
wheels  in  the  straight  ahead  position,  turn  the 
steering  wheel  in  on©  direction  until  there  is  a 
perceptible  movement  of  a front  wheel.  If  a 
point  on  th©  steering  wheel  rim  moves  more  than 
the  value  shown  in  Table  1 before  perceptible 
return  movement  of  the  wheel  under  observation, 
there  is  excessive  lash  or  free  play  in  the  steer- 
ing system. 


Tabu  L— Steering  System  Free  Pley  Values 


Bteerint 

Wheel  Diameter  (Jn.) 

Lash  (In.) 

16  or  les 

2 

18 

2% 

20 

.2% 

22 

2% 

(b)  Linkage  "play.  Free  play  in  the  steering 
linkage  shall  not  exceed  one-quarter  of  an  inch. 
Inspection  procedure.  Elevate  the  front  end  of 
the  vehicle  to  load  the  ball  joints.  Insure  that 
wheel  bearings  ere  correctly  adjusted.  Grasp  the 


front  and  rear  of  a tire  and  attempt  to  turn  the 
tire  and  wheel  assembly  left  and  right.  If  the 
free  movement  at  the  front  or  rear  tread  of  the 
tire  exceeds  one-quarter  inch  there  is  excessive 
steering  linkage  play. 

(c)  Free  turning.  Steering  wheels  shall  turn 
freely  through  the  limit  of  travel  in  both  direc- 
tions. • 

Inspection  procedure.  Turn  the  steering  wheel 
through  the  limit  of  travel  in  both  directions. 
Feel  for  binding  or  jamming  in  the  steering 
gear  mechanism. 

(d)  Alignment.  ^Toe-in  and  toe-out  measure- 
ments shall  not  be  greater  than  1.5  times  the 
value  listed  in  the  vehicle  manufacturers  service 
specification  for  alignment  setting. 

Inspection  procedure.  Verify  that  toe-in  or  toe- 
out  is  not  greater  than  1.5  times  the  values  listed 
in  the  vehicle  manufacturer’s  service  specifica- 
tions for  alignment  settings  as  measured  by  a 
bar-type  scuff  gauge  or  other  toe-in  measuring 
device.  Values  to  convert  toe-in  readings  in 
inches  to  scuff  gauge  readings  in  ft/mi  side-slip 
for  different  wheel  sizes  are  prorided  in  Table  2. 
Tire  diameters  used  in  computing  scuff  gauge 
readings  are  based  on  the  average  maximum  tire 
dimensions  of  grown  tires  in  service  for  typical 
wheel  and  tire  assemblies.  (39  F.R.  12867— 
April  9,  1974.  Effective:  5/9/74)3 

(e)  Power  steering  system.  The  power  steer- 
ing system  shall  not  have  cracked  or  slipping 
belts,  or  insufficient  fluid  in  the  reservoir. 

Inspection  procedure.  Examine  fluid  reservoir 
and  pump  belts  for  conditions  indicated. 

§ 570.8  Sutpansien  systems. 

(a)  Suspension  condition.  Ball  joint  seals 
shall  not  be  cut  or  cracked.  Structural  parts 
shall  not  be  bent  or  damaged.  Stabilizer  bars 
shall  be  connected.  Springs  shall  not  be  broken, 
or  extended  by  spacers.  Shock  absorber  mount- 
ings, shackles,  and  U-bolts  shall  be  securely  at- 
tached. Rubber  bushings  shsU  not  be  cracked, 
extruded  out  from  or  missing  from  suspension 
joints.  Radius  rods  shall  not  be  missing  or 
damaged. 

Inspection  procedure.  Examine  front  and  rear 
end  suspension  parts  for  conditions  indicated. 
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Tasix  2. — Toe-In  Settings  From  Vehicle  MFR'a  Service  Specifications 


■Wheel  Tire  Readinge  In  Feet  Per  Mile  Bidetlip 

Size  Diameter 


(In) 

(In) 

He" 

%s" 

Hs" 

w 

%s" 

13 

25.2 

13.1 

2QJ2 

39.3 

52.4 

65.5 

78.8 

9LL- 

104.8 

117.9 

14 

26.4 

122> 

25.0 

37.5 

50.0 

62.5 

75.0 

87.5 

100. 

112.5 

15 

28.5 

11.5 

23.0 

34.5 

46.0 

57.5 

69.0 

80.5 

92.0 

103.5 

18 

35.6 

9.3 

18.8 

27.9 

37J2 

48.5 

55.8 

65.1 

74.4 

83.7 

1(39  F.B.  12867— April  9,  1974.  Effective:  5/9/74)1 

(b)  Shock  absorber  coTidition.  There  shall  be 
no  oil  on  the  shock  absorber  housing  attributable 
to  leakage  by  the  seal,  and  the  vehicle  shall  not 
continue  free  rocking  motion  for  more  than  two 
cycles. 

Inspection  procedure.  Examine  shock  absorbers 
for  oil  leaking  from  within,  then  with  vehicle 
on  a level  surface,  push  down  on  one  end  of 
vehicle  and  release.  Note  number  of  cycles  of 
free  rocking  motion.  Repeat  procedure  at  other 
end  of  vehicle. 

S 570.9  Tires. 

(a)  Tread  depth.  The  trend  on  each  tire  shall 
be  not  less  than  two  thirty-seconds  of  an  inch 
deep. 

Inspection  procedure.  Passenger  car  tires  have 
tread  depth  indicators  that  become  exposed  when 
tread  depth  is  less  than  two  thirty-seconds  of  an 
inch.  Inspect  for  indicators  in  any  two  adjacent 
major  grooves  at  three  locations  spaced  approxi- 
mately equally  around  the  outside  of  the  tire. 
For  vehicles  other  than  passenger  cars  it  may  be 
necessary  to  measure  tread  depth  with  a tread 
gauge. 

(b)  Type.  ([Vehicle  shall  be  equipped  with 
tires  on  the  same  axle  that  ar©  matched  in  tire 
size  designation,  construction,  and  profile. 
Inspection  procedure.  Examine  visually.  A 
major  mismatch  in  tire  size  designation,  construc- 
tion, and  profile  between  tires  on  the  same  axle,  or 
a major  deviation  from  the  size  as  recommended 
by  the  manufacturer  (e.g.  as  indicated  on  the 
glove  box  placard  on  1968  and  later  passenger 


cars)  are  causes  for  rejection.  (39  F.R.  12867 — 
April  9,  1974.  Effective : 5/9/74)] 

(c)  General  condition.  Tires  shall  be  free 
from  chunking,  bumps,  knots,  or  bulges  evidenc- 
ing cord,  ply,  or  tread  separation  from  the  cas- 
ing or  other  adjacent  materials. 

(d)  Damage.  Tire  cords  or  belting  materials 
shall  not  be  exposed,  either  to  the  naked  eye  or 
when  cuts  or  abrasions  on  the  tire  are  probed. 
Inspection  procedures.  [Examine  visually  for 
conditions  indicated,  using  a blunt  instrument  if 
necessary  to  probe  cuts  or  abrasions.  (39  F.R. 
12867— April  9,  1974.  Effective:  5/9/74)] 

S 570.10  Wheel  assemblies. 

(a)  Wheel  integrity.  A tire  rim,  wheel  disc, 
or  spider  shall  have  no  visible  cracks,  elongated 
bolt  holes  or  indication  of  repair  by  welding. 
Inspection  procedure.  Examine  visually  for  con- 
ditions indicated. 

(b)  Deformation.  [The  lateral  and  radial 
runout  of  each  rim  bead  area  shall  not  exceed 
one-eighth  of  an  inch  of  total  indicated  runout. 
Inspection  procedure.  Using  a runout  indicator 
gauge,  and  a suitable  stand,  measure  lateral  and 
radial  runout  of  rim  bead  through  one  full  wheel 
revolution  and  note  runout  in  excess  of  one- 
eighth  of  an  inch.  (39  F.R.  12867 — April  9, 
1974.  Effective:  5/9/74)] 

(c)  Mounting.  All  wheel  nuts  and  bolts  shall 
be  in  place  and  tight. 

Inspection  procedure.  Check  wheel  retention  for 
conditions  indicated. 
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AMERICAN  ASSOCIATION  OF  MOTOR  VEHICLE  ADMINISTRATORS 
RECOMMENDED  UNIFORM  GUIDELINES 
MOTOR  VEHICLE  SAFETY  EQUIPMENT 
INSPECTION  ON  A PERIODIC  BASIS 

I.  Brake  System  Inspection 

A.  Component  Brake  Inspection  (Wheel  Removal): 

1.  Wheel  Bearings-TrowhXt  in  this  area  will  give  audible  warning.  Seizure  of  bearings  can  mean 
impending  loss  of  wheel  or  spindle; 

2.  CaliperlWheel  Cylinder-Broken  or  leaking  cylinder  is  rare  but  must  be  repaired  quickly, 
otherwise  possible  loss  of  braking/steering  control  may  result;  in  addition,  excessive  cylinder 
leakage  can  cause  extreme  brake  imbalance; 

3.  Drum(s)/Rotor(s)-Check  for  excessive  wear  beyond  manufacturer’s  limits  (cast  or  marked) 
on  drum  or  disc.  On  drums,  excessive  wear  can  cause  the  pistons  in  the  wheel  cylinder  to 
overextend  resulting  in  a catastrophic  failure.  In  both  drums  and  discs  excessive  wear  means 
loss  of  metal  which  has  an  adverse  effect  on  fading  (insufficient  mass  for  heat  absorption). 

4.  Lining(s)IDisc  Pad(s)-Any  lining  or  pad  thickness  will  normally  provide  stopping  capability. 
The  minimal  thickness  check  provides  a guide  as  to  how  much  longer  they  will  last  prior  to 
replacement  because  of  total  wear. 

5.  Lines  and  Fittings-Check  for  wheel  interference  and  for  lines  in  unprotected  location.  Wrong 
tubing  material  (copper)  is  unacceptable  when  used  as  a brake  line.  Defects  in  lines/fittings 
will  result  in  loss  of  braking  through  loss  of  fluid. 

6.  Master  Cylinder- A cracked  master  cylinder  is  rare.  Most  importantly  inspect  for  inadequate 
fluid  level  and  leaking  seals. 

7.  Pedal  Pressure-This  is  difficult  to  measure,  especially  on  power-assisted  brakes. 

8.  Brake  Warning  Light-Check  bulb  for  integrity  of  warning  system  and  proper  function. 

9.  Power  Booster-New  ’hydroboost"  systems  need  fluid  level  check.  Any  "assist"  system  in 
danger  of  imminent  failure  could  have  "surprise  effect"  on  operator. 

10.  Parking  Emergency  Brake-Thh,  system  is  necessary  to  supplement  a failed  service  brake  in 
addition  to  safe  parking. 

1 1.  Mechanical  Parts-\joo?>e  or  broken  pivots,  return  springs,  shoes,  etc.,  can  be  detected  when 
wheel  is  removed. 
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B.  Functional  Brake  Inspection:  This  inspection  determines  whether  the  braking  system 
will  stop  the  vehicle  properly.  It  is  a performance  test  and  may  be  conducted  in  one  of 
several  ways  in  accordance  with  the  desires  and  capabilities  of  the  jurisdictions. 

1.  Imbalance-lt  is  important  to  maintain  straight-line  stopping.  Can  use  a platform  tester  or 
dynamic  rollers;  may,  also,  be  checked  on  a road  test. 

2.  Stopping  Capability-Some  consider  a practical  stopping  demonstration  to  be  the  only  true 
test  of  brake  system.  Road  test  or  dynamic  roller  may  be  used. 

II.  Wheel  System:  Inspection  of  wheel  and  tire  assembly  is  visual,  essential  to  safety  and  easily 
done. 

A.  Tires-Coi  or  badly  worn  tires  are  quite  critical  to  safety  and  are  indicative  of  misalignment 
and  other  problems. 

B.  ITTieells-Execessive  run-out  may  indicate  a bent  or  damaged  wheel  which  is  critical  to  safety. 
Condition  of  studs,  nuts  or  mounting  holes  may  also  be  critical  but  easily  recognized. 

III.  Steering  and  Suspension  System:  These  systems  are  very  important  to  safety,  but  they 
are  also  the  area  of  the  vehicle  most  liable  to  exploitation  by  the  "rip-off  artist  since  front-end 
geometry  is  difficult  for  the  lay  person  to  understand.  Caster,  Camber  and  Toe  have  been 
dropped  from  consideration  because  of  the  rarity  with  which  they  correlate  to  "unsafe"  driving. 
Unsafe  wheel  alignment  conditions  are  almost  always  determined  by  uneven  tire  wear. 

A.  Ball  JointsIKing  Pins-lnspection  must  follow  proper  procedure.  Ball  joints  are  seldom 
dangerously  worn  unless  they  have  no  lubricant  or  have  been  hit  and  damaged.  Beware  of  any 
diagnosis  indicating  that  ball  joints  need  replacement. 

B.  Manual  and/or  Power  Assist  Mechanism-The  fluid  level  is  important  on  the  new  "hydroboost" 
system  coimected  with  the  power  brake.  Loose  or  frayed  belts  should  be  checked. 

C.  Linkage-Steering  linkage  is  critical  when  it  lacks  lubricant  or  has  been  bent,  or  damaged. 
Can  produce  unpredictable  steering  variation. 

D.  Stabilizers  (when  fitted) -Looseness  or  poorly  connected  ends  could  cause  trouble.  Easy  to 
check. 

E.  Steering  Wheel! Column-Viny  should  be  measured.  Sheared  capsules  on  collapsible  columns 
can  be  checked  visually. 

F.  Shock  Absorbers-Check  for  excessive  leakage. 

G.  Spring/Torsion  Bars-Check  for  breakage  and  proper  anchorage  respectively.  Clues  are  often 
highly  visible. 
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IV.  Fuel  System:  The  integrity  of  the  fuel  system  is  of  obvious  criticality  to  driving  safety. 
Fuel  should  be  properly  contained. 

A.  Storage-Thc  fuel  tank  should  be  well-fastened  and  should  not  leak.  Filler  cap  should  always 
be  present  and  fastened. 

B.  ^M/Tp/y-Inspect  for  fuel  leakage  integrity.  This  will  include  the  total  supply  system. 

C.  Distribution-¥mm.  a safety  standpoint,  the  carburator  or  fuel  injector  should  be  checked  for 
leakage. 

D.  Fire  Suppression-The.  carburetor,  muffler  and  air  cleaner  assembly  should  be  checked  for 
proper  precaution  against  "backfire  suppression"  since  this  is  part  of  its  function. 

V.  Exhaust  System-Check  entire  exhaust  system  for  leaks,  damage,  fastening,  and  general 
integrity.  No  part  of  system  should  run  or  leak  into  passenger  compartment. 

VI.  Lighting  and  Signal  System-Most  inspections  are  based  on  the  philosophy  that  if  a light 
is  there,  it  should  function  properly.  The  following  list  of  "most  important"  items  is  indicated 
for  inspection. 

A.  Headlamps-Chcck  operation  and  aim. 

B.  Hazard  Warning  Lamps 

C.  Stop  Lamps 

D.  Tail  Lamps 

E.  Turn  Signal  Lamps 

F.  License  Plate  Lamp(s) 

G.  Clearance! Side  Market  Lamps 

H.  Reflectors 

I.  Horn 

VII.  Visibility  System:  Glazing,  rear  vision  and  devices  to  retain  transparency  are  critical  to 
driving  safety.  Inclement  weather,  even  bright  sunshine,  are  factors  affecting  driver  visibility. 

A.  Windshield-Must  be  approved  laminated  safety  glass.  Labels  and  unapproved  tinting 
material  could  affect  vision. 
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B.  Side  and  Rear  Windows- tempered  glass  is  allowed.  Opaque  replacements  can  be 
dangerous. 

C.  Rear  View  MZ/rors-Necessary  to  safety  of  driver  and  occupants  of  all  vehicles  in  the  vicinity. 

D.  Defroster  and  Defogger-Has  obvious  effect  on  visibility. 

E.  Wiper  and  Washer-ThQst  too  have  an  obvious  effect  on  driving  safety  and  should  function 
properly  when  required. 

VIII.  Body  Components:  These  components  are  normally  inspected  for  such  things  as 
proper  closure;  jagged  edges  caused  by  damage,  and  excessive  corrosion  allowing  exhaust 
fumes  to  enter  passenger  compartment. 

A.  Doors-Should  close  properly  for  occupant  retention  and  open  properly  for  possible  emer- 
gency exit. 

B.  Floor  Plan-Holes  caused  by  damage  or  corrosion  can  be  a safety  defect  in  that  exahust  fumes 
may  enter  the  passenger  compartment. 

C.  Seats-Can  be  dangerous  if  not  properly  attached. 

D.  Front  Hood  Latch-Can  be  dangerous  if  hood  flies  back,  cutting  off  driver’s  vision. 

E.  Safety  Beto-Should  function  properly  and  be  adequately  anchored.  Deterioration  of  web- 
bing can  be  critical. 

F.  Bumpers-Tom  or  jagged  metal  can  be  a hazard  to  pedestrians.  Bumper  should  be  present 
and  properly  fastened. 

G.  Fenders-Should  be  present  to  prevent  road  spray,  and  should  not  present  jagged  metal. 
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In  position  one,  the  bus  identification  number  is  entered  into  the  computer,  along  with  other 
information,  to  track  a specific  vehicle  through  the  tests.  This  information  also  allows  the 
emissions  test  to  be  customized  for  each  vehicle,  since  the  pass-fail  standards  vary  by  model 
year,  number  of  cylinders  and  so  on. 

Drive  wheels  are  placed  on  a dynomometer  to  precondition  the  engine  and  simulate  stresses 
and  strains  of  actual  driving  conditions.  To  further  precondition  the  engine  and  to  clean  out 
any  pollutants  which  might  have  built  up  to  give  a false  reading,  the  driver  accelerates  to  a 
specified  speed  and  keeps  its  there.  The  bar  stays  green  while  the  speed  is  correct,  and  turns 
red  if  the  inspector  isn’t  keeping  the  speed  where  it  should  be. 

When  the  preconditioning  is  finished,  the  bus  drops  back  to  idle  and  the  tailpipe  emission 
sampling  begins.  If  emissions  exceed  the  allowable  limits  programmed  into  the  computer,  the 
vehicle  fails  that  part  of  the  test. 

While  this  test  is  going  on,  three  other  phases  of  the  inspection  process  happen  simultaneously. 
The  inspector  outside  the  bus  conducts  a visual  inspection  of  the  upper  body  items.  If  he  finds 
failures,  he  enters  a coded  number  which  corresponds  to  the  failed  item. 

The  inspector  driving  the  bus  through  the  test  lane  does  the  inside  visual  inspection.  Any 
failures  are  noted  by  a computer  code  number. 

The  third  simultaneous  inspection  is  a computer-controlled  noise  test,  done  while  the  bus  is 
running  at  high  speed  on  the  dynomometer. 

The  TV  monitors  give  the  results  of  each  test  so  far.  The  blue  bar  shows  the  standard  the  bus 
must  meet.  Green  means  the  bus  passes  this  particular  test.  A red  display  or  a reading  in  the 
red  zone  means  failure.  TV  monitors  tell  the  driver  to  move  on  to  the  headlight  alignment  test. 
Meanwhile,  the  pass  or  fail  data  on  this  vehicle  is  stored  in  the  computer  record. 

At  the  headlight  tester,  alignment  and  light  intensity  are  measured.  The  test  is  conducted  on 
both  high  and  low  beam  on  each  side  of  the  bus.  By  looking  at  the  TV  monitor  and  its  graphic 
representation  of  the  test  results,  the  inspector  or  the  vehicle  owner  can  tell  whether  a 
headlight  is  aimed  in  the  wrong  direction  and  just  what  that  wrong  direction  is,  so  corrective 
action  can  be  taken.  The  computer  also  tells  whether  a headlight  has  become  dim  enough  to 
need  to  be  replaced. 

The  computer  tells  the  driver  to  move  on  to  position  two.  While  the  vehicle  is  moving  to  the 
next  position,  it  drives  over  a plate  imbedded  in  the  lane  floor.  This  is  the  computerized  sideslip 
tester.  In  the  few  seconds  it  takes  to  roll  over  the  plate,  front  end  alignment  is  measured. 

Next,  the  computer  tells  the  inspector  to  get  ready  for  the  brake  test.  The  computerized 
dynamic  brake  tester  in  position  two  customizes  each  brake  test  according  to  the  distinct 
characteristics  of  each  vehicle,  and  makes  many  types  of  determinations  about  how  well  the 
brakes  work,  such  as  rolling  resistance,  right  or  left  imbalance,  braking  force  and  so  on. 
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When  the  front  wheel  drops  into  the  brake  tester,  the  computer  weighs  the  front  axle.  Then, 
after  the  rollers  have  turned  for  a few  seconds,  the  computer  measures  the  rolling  resistance 
of  each  wheel. 

Next,  the  TV  monitors  relay  the  computer’s  instructions  to  the  driver  to  apply  the  brakes 
gradually,  until  the  wheels  apply  their  maximum  braking  force  to  the  tester.  All  of  the  data  is 
stored  temporarily  by  the  computer,  while  the  rear  wheels  are  put  through  the  same  procedure. 

Finally,  the  computer  tells  the  inspector  to  test  the  parking  or  emergency  brake.  Those  results 
also  are  recorded  and  stored  by  the  computer.  When  the  brake  tests  are  completed,  the 
computer  takes  all  the  data  and  performs  several  calculations.  It  figures  the  total  weight  of  the 
bus,  the  distribution  of  that  weight  over  each  axle,  and  how  much  braking  force  would  be 
needed  to  stop  the  bus  within  recognized  standards  of  performance. 

The  computer  also  determines  whether  each  axle,  individually,  would  have  enough  braking 
force  to  stop  the  bus  if  the  other  axles’  brakes  suddenly  failed;  and  as  a final  measurement  with 
the  brake  tester  data,  the  computer  uses  the  rolling  resistance  information  to  determine 
whether  one  of  the  wheels  on  the  right  or  left  side  of  the  vehicle  might  be  dragging  enough  to 
send  the  bus  into  a skid  if  the  brakes  were  slammed  on  hard.  All  of  this  information  is  displayed 
in  easy-to-read  graphics  on  the  TV  monitors. 

At  position  two,  the  visual  inspection  continues,  focusing  on  the  bus’s  warning  lights  and 
signals.  With  over  a dozen  marker  lights,  running  lights,  turn  signal  flashers,  stop  lights  and 
semifour  arm  lights  to  check,  the  inspector’s  job  is  made  much  easier  by  strategically  placing 
curved  glass  mirrors  in  the  inspection  lane.  The  inspector  can  see  whether  all  the  lights  work, 
without  leaving  the  driver’s  seat. 

Ten  minutes  after  the  bus  first  enters  the  inspection  lane  it  is  ready  to  move  to  the  third  and 
final  inspection  position. 

The  bus  straddles  a pit  in  the  center  of  the  lane,  so  that  the  front  end,  chassis,  undercarriage, 
exhaust  piping,  fuel  tank,  and  fuel  lines,  can  be  visually  checked  for  potential  defects. 

The  bus  wheels  are  positioned  on  a pair  of  shaker  plates  on  either  side  of  the  inspection  pit. 
Hydraulic  cylinders  under  the  plates  are  controlled  by  the  inspector  with  a hand-held  device. 
The  plates  can  be  moved  individually  or  together,  front  to  back  or  side  to  side,  to  simulate  the 
stresses  the  vehicle’s  undercarriage  and  front  end  might  encounter  on  the  road. 

The  hand-held  control  has  a high  intensity  light  built  into  it  so  the  inspector  can  get  a close 
look  at  the  darker  recesses  of  the  bus’s  underbody.  This  and  the  upperbody  visual  inspections 
are  the  only  tests  in  the  process  where  judgment  calls  have  to  be  made.  In  the  other  tests  the 
computer  makes  all  of  the  pass-fail  decisions,  and  eliminates  the  potential  for  human  error  or 
tampering. 
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If  the  position  three  inspector  finds  a failure,  he  enters  the  computer  code  for  the  failed  item 
at  the  computer  terminal  in  the  pit.  The  bus  is  now  clear  to  exit  the  lane,  about  fifteen  minutes 
after  it  first  started  the  inspection  process. 

Once  all  the  data  is  in  the  computer,  the  final  vehicle  inspection  report  is  printed  out  at  the 
end  of  the  test  lane.  The  report  includes  date  and  time  of  the  inspection,  identifying  informa- 
tion about  the  bus,  and  the  results  of  each  set  of  tests  conducted  at  positions  one,  two  and  three. 
The  computer  then  generates  a pass-fail  decision  on  the  entire  vehicle.  The  report  includes 
valuable  diagnostic  information,  which  can  help  a mechanic  save  a great  deal  of  time  in  finding 
and  fixing  any  problems. 
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